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BUILD IT FAST AND CHEAP... 
AUDIO FUN-DAMENTALS WITH THE 741 


TELEPHONE VOICE 


L] The ‘telephone voice” effect is usu- 
ally created by passing a voice signal 
from a high quality microphone through 
a bandpass amplifier—a device that at- 
tenuates the frequencies on both sides 
of a selected frequency. Bandpass am- 
plifiers are also effective at providing 
mid frequency boost—presence, as it’s 
called in hi-fi terms. 

The center frequency of this band- 
pass amplifier is determined by the val- 
ues of Cl, C2, C3, R2, R3, and R4. 
The exact frequency can be determined 
from the formula shown. To start, as- 
sign a value of 100,000 ohms to R2 
and R3 (use %-watt resistors). To 
avoid hum pickup, the unit should be 
assembled in a metal cabinet. Potenti- 
ometer R1 serves as the Q-control; it 
determines the degree of boost at the 
center frequency. 

R5 connects to the non-inverting 
(+) input of the IC, R1_ between 
ground and the inverting (—) input. 
No pin connections are given because 
the IC is available in many different 
configurations. 

Of course, you could find a carbon 
microphone “button” and matching 
transformer to create the effect natural- 
ly, but that’s not how it’s done in the 
big city, bub! | 









PARTS LIST FOR TELEPHONE VOICE 

C1, C2, €3—(C1 equals C2 equals C3, see 

formula) 
IC1—Type 741 opamp 
R1—10,000-ohm pot 
R2, R3I—(R2 equals R3, see text) 
R4—R4=R2/12 
R5—10,000-ohm, 14-watt resistor 
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MAG TAPE AMP 


[] From time to time surplus dealers 


offer complete tape or cassette mecha- 
nisms—everything ready-to-go except 
for the electronics, and at rock-bottom 
prices of $10, $15 or $20. Often, all the 
mechanism needs is this equalized tape 
head preamplifier. 

Though the power supply is rated at 
+15 VDC, almost optimum results will 
be obtained with supply voltages as low 
as =7 VDC. Two ordinary 9-volt 
transistor radio batteries will power the 
preamp for many hours. 

As with all these projects, the 7411C 
is internally compensated and no spe- 
cial wiring practices are needed; the 
preamp can be built in just about any 
enclosure. @ 









PARTS LIST FOR MAG TAPE AMP 

C1—22-uF electrolytic capacitor, 25-VDC or 
better 

C2—0.005-uF disc capacitor, 25-VDC or better 
C3—0.01-uF capacitor, 25-VDC or better 
IC1—Type 741 opamp 
R1—100-ohms, '2-watt resistor 
R2--100,000-ohms, ¥2-watt resistor 
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RC FILTER OSC 


[] An experimenter has many uses for 
a basic 1000-Hz oscillator. If you’re an 
experimenter you know how many and 
can make up more. Even audio buffs 
find an increasing interest in test signals 
for speaker balance and phasing. In this 
circuit, a resistor/capacitor filter tuned 
to 1000 Hz is connected between input 
and output of ICL to sustain selective 
(1000 Hz) feedback. It’s suitable for 
testing audio equipment, signal tracing 
or tape recorder bias adjustments. 


The 1-kHz ‘notch filter’ from the 
amplifier output to the inverting or neg- 
ative (—) input determines the output 
frequency. Non-inverting or positive 
(+) input is grounded. The power 
supply is bi-polar; use any voltage up 
to £15 VDC. While resistor RS is not 
needed, in many instances its use in- 
sures your project's success. 


If fine output control is desired, add 
potentiometer R6. When your oscilla- 
tor is connected to a DC circuit, con- 
nect a DC blocking capacitor in series 
with R6’s wiper arm. If the oscillator is 
to drive circuits of less than 10 k-ohm 
impedance, substitute a 1 uF non-polar- 
ized capacitor for C4, rated to the 
power supply’s voltage. B 








PARTS LIST FOR RC FILTER OSCILLATOR 

C1, €2, €3—0.005-uF, 75-VDC (Radio Shack 
272-130 or equiv.) 

C4—0.1 uF (see text) 

1€1—741-type operational amplifier (Radio 
Shack 276-010 or equiv.) 

R1 -10,000 ohms pot 

R2, R3—.47,000-ohms, ¥2-watt 

R4—3,900-ohms, 14-watt 

R5—-10,000-chms, 12-watt (see text) 

R6—Potentiometer, 100,000-ohms, audio taper 
(see text) 
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The guy behind the parts counter will rip you off if you don’t buy wisely! 


S IT WORTHWHILE spending $50 to $100 to build a project your next-door neighbor can build for 
[ive No! Then consider this: We have a sister publication called 101 Etectronic Prog- 

ECTS FOR UNDER $15. We know every project in that publication can really be built for less 
than $15 using readily available components, yet we have received letters from ‘readers insist- 
ing they built certain projects ‘using the exact components called for” for total costs run- 
ning between $50 and $100. Obviously, something is wrong with the way many hobbyists shop 
for parts. 

If you regularly build projects there’s no reason why you can’t bring it in for as little as 20% 
of the list price of the components at your local parts distributor—and bear in mind that in to- 
day's marketplace the so-called “amateur net,” or “user net” price is really full list. Just to show 
you what you’re up against when it comes to buying parts let’s digress for a moment and talk of 
a very popular blister-packaged semiconductor line. Originally, the blister cards had two prices: 
Printed on the card would be a list price, say $1.59. Then there was a small tab with “user net 
price” of 95¢, a difference of 64 cents, or almost 334: of the true user price. Supposedly, the 
buyer was getting a discount from the list price. But many, many distributors got cute and want- 
ed to squeeze every penny out of the sale, so they removed the net price tab, and the buyer pays 
the full list price—a price originally intended to be imaginary; no one believed anyone would pay 
the list price. 


CUTTING COSTS 


Let’s digress one more time so you 
get the full flavor of what you’re up 
against; and then we'll show you how 
to save big dollars on every project. A 
UL-approved U-ground plug (the 
standard three wire electrical 110-volt 
plug used for household and consumer 
equipments) sells for well under a dol- 
lar in full list price hardware stores; 
generally the price is 89 cents. Private- 
label packed for a discount store the 
plug might run from 69 cents to 99 
cents. This very same plug, blister pack- 
aged under a nationally known elec- 
tronic brand name, sells in “electronic 
part stores” for $1.69. 

You can get big savings by simply 
keeping in mind you're not building 
projects for the military, nor a NASA 
shot at Mars. Unless a component used 
in a project is directly specified as “do 
not substitute,” as a general rule just 
about any experimenter grade compo- 
nent will work well. For example, you 
can pay as high as $1 (or more) for a 
low-noise metalized resistor, yet most 
projects work just as well with a run- 
of-the-mill 3-cent carbon % watt re- 
sistor. Similarly, you can pay two or 
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Real savings and convenience come in a 
resistor “proto-kit.” Averaging out to less 
than 4¢ apiece, this /s-watt, 5%-tolerance 
kit has ten resistors of every standard 

5% value from 10 ohms to 1 mégohm. Part 
of the cost goes into the packaging that 
separates each value in a small envelope 
that fits a standard kitchen drawer cutlery 
tray—making for convenient storage and 
value selection. Smaller kits are also 
available in standard 10%-tolerance values 
at proportional reduction in cost. 





three dollars for a tantalum capacitor 
to be used in a circuit that works per- 
fectly well with a 29-cent electrolytic. 
Even when you need precision value 
components there’s a way to get them 
for pennies on the dollar. 

Start Looking. The first place you 
can save money is with a well stocked 
“junk box,” for anything you have in 
stock is a 100% savings. Any project or 
experimental device you no longer use 
or need should be dismantled for the 
usable parts. Now, we don’t mean a 
complete salvage job for nothing is as 
dull, or as likely to turn you off, as try- 
ing to salvage resistors and capacitors 
with half-inch leads; there is simply no 
logic to spending an entire evening try- 
ing to salvage a few dollars worth of 
resistors that will probably wind up 
never being used because of short leads. 
Go instead for the big, expensive hard- 
ware. 

For example, filament type power 
transformers (perfect for solid state 
projects) can set you back from almost 
$2 to well over $5. Any filament or pow- 
er transformer—even with extra short- 
leads—is worth saving. And don’t over- 
look switches: Last year’s $1 subminia- 
ture toggle switch goes for at least $1.75 
this year; in some places as high as 
$2.25. A potentiometer? That’s worth at 
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An example of surplus buying. Top axial 
lead capacitor costs 49¢ in a blister pack. 
Lower capacitor of same-value with single- 
ended leads (printed circuit) was purchased 
from a surplus dealer for 5¢. Isn’t it worth 
42¢ just to re-arrange a couple of circuit 
leads? 





What do you do with salvaged and excess 
resistors? File them! Here, the author files 
resistors in a four-shelf bin he’s used for 
years, If you can’t find one, look in 5-&10¢ 
stores for plastic bins used to file buttons 
and small parts. Surplus resistors are never 
used if you can find them quickly. 


least a buck, or more if it has a switch. 
A tuning capacitor? You're talking big 
money; that subminiature you used to 
use in shortwave boosters that cost 49¢ 
now goes for $1.39 and up, while that 
“surplus” tuning capacitor you bought 
for under 50¢ will set you back almost 
$2.50 if you buy it for a new project. 
Phono jacks used to be under 1O¢; the 
same jacks, now in a fancy blister pack- 
age, are about 25¢ each; yet phono and 
phone jacks are easy to salvage. 

Get the idea? Don’t bog down sal- 
vaging the nickle and dime stuff; you'll 
get tired and quit. Go right for the big, 
expensive items and squirrel them away 
for the next project. And don’t forget 
the cabinet itself, particularly since a 
$1.49 minibox sells for up to $5 in some 
stores. Save the good half. For example, 
suppose you've made a project in the 
main section of a 3 x 4 x 5-inch cabi- 
net. Save the cover, as it has no holes. 
The next 3 x 4 x S-inch project you 
salvage might have been assembled on 
the cover, and you can salvage the base. 
Now you have one base and one cover: 
a complete cabinct. Again, big money 
saved rather than nickles and dimes. 

The Small Stuff. Naturally, you will 
never have enough parts in the junk 
box to cover everything. The first place 
you're likely to run short is in resistors 





If you don’t mind separating the resistors 
yourself the small 100 for $...” resistor 
kits are the best buy, and you might wind 
up with precision lo-noise type resistors; 
but in general you get standard resistors. 
As an example of what you get and save, 
the resistor on top is 10,000 ohms, '/2 watt, 
10% and cost 15¢ at the local “parts 
distributor.” The resistor on bottom looks 
the same, and it is, but it cost only 3¢ in 

a 100 for $3” kit. But make certain the kit 
has standard values in decent proportions. 
Too often, the “100 for...” kits have 
oddball values in quantity, like 30 pieces of 
1 megohm, and 1 meg isn’t too common in 
solid state projects. 
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Considering the out-of-sight price of meters, 
never discard a meter. In fact, the meter 
shown in the photo was used in four 
projects and is currently being worked into 
a new project. Meters are hard to come by, 
so look to junk electronic items where 
meters are a part of the unit. 





Those old projects are a gold mine. If you 
try to salvage every resistor and capacitor 
you'll probably get bored and scrap the 
whole bit. Go for the big, expensive 
hardware: AC sockets, transformer, relay, 
switch, and high-uF capacitor. The rest is 
scrapped. Just these six items alone 
represent $18.89 at current prices and 
going higher every day. Would you believe 
this entire project including cabinet cost 
under $10 just a few years ago—using 
“all new” components? 





Where did I find thee? “Why on an old 
printed circuit board along with eight 
2N1305 transistors, 14 signal diodes, 14 
disc capacitors and a bunch of other 
resistors like me in size but of different 
values,” said the color-coded 5%-tolerance 
resistor. This surplus bargain was picked 
up locally by the author for only one dollar. 





Don’t quit on vacuum tubes. There are 
many worthwhile projects you can build 
from old magazine articles (even some new 
ones) that use vacuum tubes. In many cases 
you can salvage vacuum tubes from old 
projects, radios, hi-fi equipment and 
television sets at no cost. Wipe them clean 
with a damp cloth. If you can’t read the 
tube-type markings, breathe on the glass, it 
may bring up the lettering. 


and capacitors. A resistor sells in most 
stores for 15¢ each (% watt, 10% 
variety). If your project calls for, say, 
10 resistors, you’ve, got a buck-and-a- 
half right in the pot and you haven't 
even started construction. But if you 
buy in bulk you knock the cost down to 
3¢ or less per resistor. 

Almost all the major distributors, 
such as Radio Shack and Lafayette, 
offer popular value assortments of 100 
resistors for about $3. You generally 
get sufficient “standard” values to meet 
most needs, or you can parallel and/or 
series connect a few resistors for any 
desired value. But, face it, there will be 
times when you run out of values and 
will have to pay premium prices for one 
or two pieces. You can, however, if 
you're an active experimenter, get one 
of the Mouser Electronics proto-kits: 10 
each of every 10% standard value from 
1 ohm to 22 megohms (890 resistors) 
for $42.95, or you can buy in bulk at 
about 2'4¢ per resistor in quantities of 
106. For the active experimenter a 
single proto-kit is good for years of 
construction. 

While we’re on the subject of Mouser 
Electronics, they sell electrolytic capaci- 
tors in single quantities for about 30% 
of what they cost in the local stores. 
Only the “surplus” dealers can beat 
their prices. A Mouser catalog is a 
must have for any builder, though 
Mouser has a minimum order of $20 
total, But their catalog is so packed with 
top quality components at rock-bottom 
prices that the active hobbyist or experi- 
menter can easily meet the minimum 
figure. 

Solid Talk. Before moving on to the 
subject of “surplus” dealers, where you 





When salvaging old projects keep your 
eyes open for parts you can’t get anymore, 
even if you can’t think of a need for them 
now. A few years ago this capacitor was 
standard stock in just about any “radio 
parts store.” If you needed one today 
you'd find it easier to locate the Holy Grail 
or a golden-egg-laying goose. And you’d 
pay what a golden egg is worth. This type 
of salvage is literally worth its weight in 
gold. Save it all. 


can get outstanding quality components 
for next to nothing—or lose your shirt— 
let's talk about solid state devices such 
as transistors, diodes, popular ICs, 
SCRs, etc. This is the type of material 
which might be classed as non-digital— 
material for amplifiers, power supplies, 
control circuits, etc. While it is quite 
true that there are many tens of thou- 
sands of transistor and diode types, it 
is also true that for general hobbyist 
and experimenter applications several 
hundred types or even several thousand 
types can be substituted for by one sin- 
gle unit. The reason for this is that many 
solid state devices are upgraded as they 
come off the production tine. For ex- 
ample, from one production run of 
transistors everything that comes out 
with a gain of 50 might be designated 
2NXXX1, while others with a gain of 
100 to 300 might be 2NXXX2 while 
still others with a gain of 300 to 500 
might be 2NXXX3. This is how many 
transistor “types” were originally ‘“de- 
veloped.” Then again, many solid state 
devices were originally designed for spe- 
cific applications. For example, the 
2N4888 is a general-purpose high volt- 
age transistor sought after by radio 
amateurs for use in transmitter keyers 
because it is a silicon PNP rated for use 
in 150-volt circuits and sells for about 
50¢. (Keep this figure of 50¢ in mind.) 
There is absolutely no reason why this 
transistor cannot be used in any circuit 
of less than 150 volts, and in fact many 
other transistor types are similar in per- 
formance with the exception of the 
voltage rating. ! 

Now finding a 2N4888—should you 
need one—is second only to the search 
for the Holy Grail. It is almost impos- 


CUTTING COSTS 





sible to locate any specific transistor 
type other than early experimenter 
types such as the 2N107 and 2N109 
because there are just too many differ- 
ent devices for even the largest elec- 
tronics dealer to stock. And this lack of 
stock applies equally to diodes, SCRs, 
ICs, etc. 

But since performance specifications 
are so similar between devices, and be- 
cause so many different types can be 
used in lower voltage circuits—for ex- 
ample, the popular IN4005 rectifier 
diode replaces the 1N400i, 1N4002, 
1N4003, and 1N4004, while the 
1N4007 replaces all of these and a few 
more—it is possible to come up with a 
line of a hundred or so “general replace- 
ments” that will cover just about all 
popular, and some not-so-popular, solid 
state devices. 

Buck Grabbers. Several large and 
a few smaller blister-packaged lines are 
available with so-called “general re- 
placement devices,” and in most in- 
stances you will find a general replace- 
ment for the specific transistor, diode, 
or SCR you might want. But you pay 
heavily for this convenience. For ex- 
ample, the 2N4888 transistor previously 
mentioned, which is available for about 
50¢, will cost you between $3 and $4 
as a general replacement. Yet in most 
hobbyist circuits and projects you could 
replace the 2N4888 with a 2N5400 or 
a 2N5401, both costing less than one 
dollar, a fraction of the general replace- 
ment cost. 

Let’s look at another example: Poly- 
Paks will sell you the popular 1N4004 
rectifier diode for 714¢ (10 for 75¢); 
a general replacement for the 1N4004 
from a nationally distributed line will 
cost you at least 45¢ apiece. If you 
needed a bridge rectifier, the four Poly- 
Paks diodes would cost you a total of 
30¢. If you used general replacement 
diodes the rectifier would cost you at 
least $1.80. Multiply this type of price 
differential by several times and you 
know why some hobbyists can build a 
project for less than $10 while the guy 
next door spends $25, $50, or even 
$100 for the same project. 

Surplus. While it is true that you 
cannot run down to the average local 
electronic parts distributor and buy the 
exact solid state device called for, there 
are many, many “surplus” dealers spe- 
cializing in just the type of devices you 
need. In most instances the “surplus” 
stock is first quality—generally an over- 
run, or excess purchase the dealer 





Thank heaven for surplus! The SPDT mini- 
switch at bottom came right off a peg-board 
rack for $1.75. The SPDT mini-switch on 

top has the same contact ratings and was 
purchased new through a mail order 

surplus house at 10 for $1, or 10¢ each. 
Maybe there would be a difference in 
performance on a NASA space shot, but 

not in a hobby project. 


picked up at bulk rates. It makes no 
difference how he got the parts, he re- 
sells it to hobbyists at really rock-bot- 
tom prices. For example, you can get 
most “standard” 7400 series digital ICs 
from the surplus dealers for an average 
of 25¢ each. The same item from a 
blister-packaged job-rack might cost you 
over a dollar. 

Then again, even if a surplus dealer 
doesn’t have the exact part you need he 
will probably have a direct substitute 
again at bargain prices. How do you 
know what to substitute? With the most 
important book in any hobbyist’s li- 
brary: the Howard W. Sams Transistor 
Substitution Guide. (There are many 
other guides but this is the best.) The 
guide tells vou what transistors (and 
diodes) are direct substitutes, close sub- 
stitutes, and even the closest “nation- 
ally distributed general replacements.” 
Guides are also available (from other 
sources) for IC substitutions (try Na- 
tional Semiconductor, Motorola, and 
RCA). It is more than likely that at 
least one of the surplus dealers will have 
the exact devices needed or a direct 
substitute; but just as you can’t tell the 
players without a scorecard you can't 
tell the substitute from the specified 
part without a guide. 

Mentioning Names. There are sev- 
eral surplus dealers, all with excellent 
reputations, that specialize almost en- 
tirely, or to a large extent, in solid state 





Never throw out a loudspeaker—they cost 
too much! Salvage from old radios and 
television sets, even old car radios and CB 
sets. True, they go bad with time and 
dampness, but if you have a supply, a few 
should be serviceable. Fix small punctures 
and tears in the paper cone with nail polish. 
Store with cardboard over the face of the 
cone to protect it from accidental damage. 
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Using your head can save big money. A 
new 0.47 uF low voltage capacitor (left) 
costs 89¢. Two salvaged capacitors (right)— 
0.2 uF and 0.25 uF—connected in parallel 
equal 0.45 uF; close enough in value to 

0.47 uF to substitute, and they cost you 
nothing. Or, the parallel capacitors might 
be new items you had in stock; remember, 
using what you have is also a savings. 


devices at low prices. Among the best 
known are Circuit Specialists Co., 
ADVA, James, RGS, Ancrona, and the 
aforementioned Poly-Paks. Several sur- 
plus dealers, as well as others such as 
John Meshna, Babylon, RGS and Selec- 
tronics, also specialize in surplus of just 
about anything—such as capacitors, po- 

(Continued on page 64) 


Hot-Wire Connector, Where you 
anticipate the need to disconnect joined wires, 
try this trick. Just attach the bared wire ends 
to the two halves of a clothing snap fastener 
using an eyelet setting tool having this 
capability. For example, place the socket 
portion and its mating prong ring into the tool 
jaws, run the bared wire strands (flatten the 
bundle) completely across the prong ring, and 
mate the socket and prong rine by squeezing 
the tool. Attach the other wire to the stud 
section in the same manner. A handy 
connector for breadboarding or wherever the 
connection needs to be taken apart frequently. 



























Components Jainer, Want to join 
several resistors, capacitors or other electronic 
components together in a jiffy? Just wrap each 

lead a full turn around the shank of an eyelet, 
and pinch the eyelet shut with the tool. This 
provides a good mechanical joining of the 
wires, but you can run in some solder if you 
like. The eyelet ring is handy for mounting the 
assembly on a bolt or other support. 


| 
Rivet Wire Connectors. To join two 
wires quickly without soldering, wrap the 
bared wire ends around the shank of a “pop” 
rivet, add a smail washer, and set the rivet 
with the rivet tool. For a stranger connection, 
or when using heavier gauge wire, sandwich 
the wire ends between two washers that just 
fit the rivet shank. The handiest rivet size for 
most applications is ¥” diameter with a %” 
work thickness rating. This is a handy way to 
connect a line cord to iron wires found in older 
appliances. Note that the “pop” rivet has a hole 
in the center through which you can insert a 


screw, bolt or nail to mount the connector 
to a panel. 



























Take-Apart Connector . The burned- 

apart ends of a heating coil in a space heater 
or other appliance obviously cannot be 
soldered together. For an emergency repair, try 
this: form loops on the ends cf the wires that 
just fit the shank of a ‘pop’ rivet and place 
the loops between two washers slipped on the 
rivet. Set the rivet to make a really tight 
physical connection. To ensure good electrical 
contact, be sure to brighten the heater wire 
loops with sandpaper or light filing. 





Rivet-Eyelet Connector. Insert the 
bared wire ends into an eyelet from the 
flange side, then add a '%” x 14a” “pop” rivet 
from the same side. Set the rivet with the 
rivet tool. The wire ends are thus pinched 
between the rivet and inside of the eyelet for 
a tight fit. Note that this connector provides 
a stand-off shank with a hole rhrough the 
middle that can be used to mount the wire 
joint a fraction of an inch off the assembly 
panel on which it is used. 





Wire Clamp and Strain Relief. An 


easy way to bind two separate insulated wires 
together is to slip them through an eyelet and 
pinch the eyelet shank with pliers. To fashion 
a strain relief that will keep a wire from being 
pulled through a chassis hole, use two eyelets 
with their flanges facing each other and a 

washer between them, Lock the washer in 

place by pinching the shanks of both eyelets. 
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by Jorma Hyypia 


(J Here are several handy ways to 
use a “pop” rivet tool and an eyelet 
tool to make solderless connections 
when building electronic gadgets 
and when repairing home appli- 
ances. Obtain several sizes of rivets 
and a stock of washers that will stip 
neatly over the rivet shanks. If a rivet 
is too long for a particular job, slide 
it off the long pin and file or hack 
saw to the desired length. Your eye- 
let fastening tool will be doubly use- 
ful if you obtain one that is also 
capable of setting snap fasteners. 
Although these are basically solder- 
less joints, you can add solder to 
obtain better electrical connection 
between joined wires. However, re- 
member that you cannot solder to 
the eyelets which are of aluminum, 
and that you should not use colored 
eyelets which would not conduct 
electricity. If in doubt, check con- 
ductivity with an ohmmeter. Always 
check that the appliance or gadget 
you have fixed or assembled is safe 
to operate. Check carefully for shock 
hazards. Be sure insulation is suf- 
ficient. 


Wire-End Eyelet. Divide the conductor strands in 
the wire into halves and wrap around two sides 
of the eyelet shank. Twist the wire ends together to 
keep tight fit. Set eyelet with tool to lock in wire, 
trim off excess wire strands. The eyelet is a perfect 
tit on terminal bolts. For a rugged terminal eyelet 
sandwich the wire strands between two washers that 
fit snugly on the eyelet shank Set eyelet and trim 
off excess wire. 
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This go-go dancer feels much safer with 

a CB rig in her car. A flat tire in the 

sleazy part of town or on the pike can 
spell disaster for her and other defenseless 
motorists. Switch to channel 9 and press 
the push-to-talk button for road assistance. 
In emergencies a quick call could speed 
police or ambulance. 





Gus 


Band (CB) radio there was only 

one basic type of transceiver—it 
turned on and off, the volume could be 
adjusted, it had a squelch, and more 
often than not it operated on one, two, 
or three channels. Color it cheap. 

Of course, those were the days when 
CB operators were as scarce as Eskimos 
in Ecuador; nobody knew about fancy 
refinements, state-of-the-art, and that 
sort of thing. The majority of CB 
manufacturers were hand-constructing a 
few dozen CB rigs per week to meet 
their needs. 


B:: IN THE pioneer days of Citizens 


‘T suppose that by now you’ve heard 
that the awkward child has grown up; 
CB radio has turned into the darling of 
the public, a 9-headed monster for the 
FCC, and one of the few industries 
which is still smiling (and often back- 
ordered) through the current industrial/ 
economic “situation.” 

And, as you might have imagined, 
the equipment design, styling, refine- 
ments, and prices have come a long way 
up the pike since the old days. Special- 
ized CB rigs are available for installa- 
tion in cars, trucks, boats, and even 


ket, CB rigs with all sorts of exotic tech- 
nical gizmos and developments now 
confront the CB shopper, things such 
as single-sideband (SSB), crystal! syn- 
thesis, power-boosted modulation, all 
channel operation, speech clipping, re- 
mote control, telephone handsets, tone 
alert, integrated circuits, light emitting 
diodes, receive preamplification, variable 
sensitivity, public-address systems, tone 
control, VOX, mechanical and ceramic 
filters, noise blankers, digital alarm 
clocks, desk mikes, fully metered func- 
tions, dual base/mobile power supplies, 
and lots of designer styling. Naturally, 


motorcycles! To add spice to the mar- 


Lafayette Radio’s Micro-66 is a low-priced 
rig which offers 6-channel push-button 
operation. Another feature is slide-lever 
volume and squelch controls. And don’t 
forget the “range boost” modulation 
circuit. Who said that low cost units are 
bare bones? This one goes for $69.95, and 


a base station power supply is a $22.95 
option. For mobile operation the extra 
power supply isn’t required. Crystals extra 
($2.25 per channel, 2 required per 
channel). 
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Midland’s 13-854 is another contender in 
the low-cost market, weighing in at $99.95, 
and that includes channel 9 crystals. The 
rig has a 6-channel capability and offers 

the deluxe bonus of a PA system built in. 
An external base station power supply 
would add about $20 to its cost. 


as hoped for by the manufacturers, sets 
containing combinations of these fea- 
tures are sensational sellers in the CB 
marketplace—some tipping the scales 
at the $600 price mark! 

Why the Rip-Off? What's happened 
is that, somewhere in the backwash and 
dust of all of this clamor, the poor soul 
who just wants to get on the air, no 
strain, no pain, has gotten the impres- 
sion that unless there is an ability and 
willingness to unload about $1300 on a 
base station (and there’s still that mobile 
installation to think of too!), there is 
hardly any point in trying to get in- 
volved in CB radio, for certainly any 
installation which doesn’t include a 





$600 rig, a monster $350 directional 
beam and rotor perched atop a 50-foot 
$175 to $350 transmission tower and 
fed with 20¢-per-foot super-low-loss 
coaxial cable, will not put even a feeble 
signal across the neighborhood. Not so! 

Back in the past, CBers forgot their 
humble roots, that they could operate 
quite effectively for most local com- 
munications purposes with a rather 
miniscule investment. They have for- 
gotten that while all of the chrome and 
frills are spiffy to have (if you have the 
cash to invest), these extras are far 
from being absolutely necessary in order 
to fulfill CB's basis premise, that of 
being able to get a message from here 


Realistic (Radio Shack) TRC-9A is really 
tiny—so it not only saves money (it's 
$59.95) but also space. Channels are 
selected by 3-position slide ‘switch, and 

it comes equipped with crystals for 
operation on channel 9. To run it as a base 
station you can obtain a Realistic power 
supply for $19.95. To get an idea of just 
how compact this set is, compare it to the 
microphone, which is palm-sized. 
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to somewhere else. 

Yes, in the midst of the glitter and 
dazzle of space-age exotic technology, 
the consumer has managed to disre- 
member that beneath the facade of 
knobs, meters, gadgets, and chrome of 
even the most spectacular deluxe CB 
rig there lurks (in one form or another, 
and by whatever fancy technical terms 
it may be described) a S-watt trans- 
mitter and a 27-MHz receiver; and 
these same two components were part 
of a CB rig 15 years ago, and they 
are still part of even the most inexpen- 
sive CB gear today! 

And while you can put as much as 
$350 into a great-looking tower, you 
can still get your message from here to 
there without one—or with something a 
lot less costly which will accomplish the 
same purposes. You can, if you wish, 
spend $350 on an antenna and rotor, 
but you can also send your signal out 
in all directions for about 5 percent of 
this cost. 

And you can also get your signal to 
travel to the antenna without the deluxe 
accommodations of coax costing 20¢ per 
foot. 

Many Just Don't Know. The fact of 
the matter is that CB is a consumer 
market, and the average CB consumer 
is not sufficiently hip to the ins and 
outs of CB radio in order to avoid 
overbuying, even without any coaxing 
from a high-pressure salesman, If a 
$3000 Chevy is good, a $6000 Buick is 
twice as good, right? So if a $1300 CB 
installation is great, a $650 installation 
is fair, and a $325 installation is a joke, 
right? Wrong! 

Inexpensive CB gear is still being 
produced, quietly and with far less hul- 
labaloo than the stuff with the fancy 
trimmings. Let's see how a fully opera- 
tional and effective CB station might be 
assembled on a shoestring. Let’s see if 
each and every one of the frills is neces- 
sary to your installation, to your needs. 

First, decide exactly what you want 
of your CB installation. Most often the 
CBer wishes to communicate between a 
single base station and one or more 
mobile units. 

If this is what you have in mind, why 
do you need a set that operates on all 
23 channels? To talk to your own mo- 
bile units takes only one channel, and 
possibly a secondary frequency in case 
the primary channel is noisy or busy for 
a long stretch. You would also want to 
be able to operate on channel 9, which 
might be used to summon help in the 
event the vehicle(s) is’are stuck. So 
let's forget about getting a 23-channel 
CB rig, because you chn get by on about 
3 channels. 

Next, let’s really think about the 

omtinued on page 62) 
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equipment showroom (or salon, as 

they're called) when the shelves are 
more than plain steel racks, you'll prob- 
ably find that a turntable the salesman 
is willing to call ‘‘a basic hi-fi turntable” 
probably costs more than you have 
budgeted for a complete hi-fi system 
consisting of, at the very least, a turn- 
table, phono pickup, receiver or ampli- 
fier, a pair of speakers, and possibly a 
cassette, cartridge, or tape deck. 

If you add up the individual unit 
prices of the equipment usually sug- 
gested—by salesman or magazine—for a 
hi-fi system you'll probably come up 
with a figure that starts near $1000 and 
goes up, up, and up as you add features, 
performance, and tape equipment. 

But just because it is commonly ac- 
cepted that hi-fi is expensive when 
you're looking for perfection in sound, 
there is no reason to believe that you 
can't get a good quality, budget priced 
stereo system, You can, in fact, get some 
very decent performance for under 
$300. 

“Well,” you might ask, “if it is pos- 
sible to get hi-fi for less than $300 why 
do they sell so much expensive equip- 
ment to so many audiophiles?” A good 
question, which doesn’t take a complex 


I YOU WALK into a typical high fidelity 


by Stan Grannitt 


answer. The plain fact of the matter is 
that there is no personal standard for 
high fidetity sound. To illustrate, first 
consider the young college student. Most 
likely his or her hearing is as good as it 
will ever be, with full-frequency range 
capacity. On top of this excellent hear- 
ing our college student likes his music 
loud. Well then, he might want a full- 
frequency high power system; that 
means every component in the system 
must complement the performance of 
the other components, and once we’re 
talking about full-frequency/high power 
we're talking about expensive hardware. 

On the other hand, let’s consider the 
senior citizen. More than likely he has a 
hearing loss of the higher frequencies, 
and couldn't hear them even if they 
were coming out of the speaker. Also, 
it’s a good bet he prefers a soft back- 
ground-type music, Surveys have shown 
that the typical senior citizen tends to 
favor the sound quality of a good table 
radio—yet he calls what he likes “high 
fidelity.” 

Yes, high fidelity is subjective. The 
purists might insist that high fidelity is 
only the perfect, uncolored reproduction 
of the original sound or program source; 
yet to most individuals high fidelity is 
some indefinable sound quality that’s 


pleasant to listen to over a long period 
of time. For most individuals a pleasant 
sound means a good (possibly full) 
frequency range of 50 to 15,000 Hz (or 
20 to 20,000 Hz) at moderate power 
levels; enough power to fill the room but 
not necessarily so great it rattles the 
windows on the house across the street. 
And once you’re willing to sacrifice 
thunderous sound levels, overall equip- 
ment costs plunge well into the budget 
category, and $300 would not be an 
unreasonable low-cost figure for a de- 
cent high fidelity system. 

Speaker-Receiver Matchup. The 
secret to success to the under-$300 hi-fi 
system is some trade-offs in performance 
vs. power-handling capacity. For ex- 
ample, an acoustic suspension speaker 
usually is inefficient and requires a rela- 
tively high power input for a given 
loudness, and putting high power output 
into an amplifier is what costs money; 
preamplifiers run about the same overall 
price in budget and moderate priced 
amplifiers—what you generally pay for 
is power output. 

If you select high efficiency speakers 
you can produce the same loudness (vol- 
ume level) in the room with a lot less 
amplifier power. You save moncy on the 
amplifier and on the speakers, for in the 
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budget category high efficiency speakers 
usually cost less than the less efficient 
full-range acoustic suspension models. 
Lose some quality? Of course! In this 
life you can’t get something for nothing. 
As a general rule, in the budget category 
high efficiency speakers usually do not 
produce the deep solid bass (or even 
“muddy” lower bass) of the acoustic 
suspension models. The higher efficien- 
cy speakers are often quite good, with 
an overall clean sound and a moderate 
bass output. Unless you like the bass 
vibrating the floor you will most likely 
find a model that sounds pleasing and 
full-bodied to your ears. 

Few hi-fi dealers-and almost no 
salons—stock budget priced speakers. In 
fact, few models are available. The off- 
brands, and even some house-brand 


speakers sold in novelty stores, are great 
on appearance but really short on sound 
quality, and you generally wind up pay- 
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Channel Master’s Model HP6083 home 
stereo system offers an AM/FM-stereo 
receiver with a built-in 8-track player/ 
recorder and two 3-way speaker systems for 
$249.95. 


ing many times what they are really 
worth. Among the best sources for high 
efficiency low cost speakers are the 
chain stores such as Lafayette Radio, 
Radio Shack, and Olson. It’s not so 
much that the chains stock low cost 
speakers, they will usually give you a 
full demonstration in comparison with 
more expensive models so you get a true 
picture of exactly the sound quality you 
are buying. 

Just for example, Lafayette has a 
very nice 20-watt capacity high. effi- 
ciency acoustic suspension speaker for 
$24.95, while Radio Shack has a similar 
budget buy for the same $24.95. Gener- 
ally, the chains compete with each 
other and you'll find similar values. Also 
as a general rule, at the rock bottom 
end of the price range you'll find about 
$5 separates the different models; you'll 
find speakers for about $20, $25, $30, 
etc. Each incremental increase buys 2 
bit more performance, so you can really 
tailor the performance to your budget. 

Next Pick. Okay, you've got the 
speakers, now what about the amplifier 
or receiver? Well, if you start right off 


with a receiver you have a program 
source in the AM and FM; a record 
player and/or tape can be added later. 
If your big listening is from records you 
can get by with an amplifier and turn- 
table, adding an AM/FM tuner when 
needed, or when there’s room in the 
budget for extras. 

Whether you go the receiver or am- 
plificr route the power output require- 
ments are the same. With high efficiency 
speakers at least 10 watts RMS per 
channel is required. Generally, you will 
find typical budget equipment some- 
where around 15 watts per channel, 
give or take a few watts. 

Surprisingly, some of the biggest 
names in high fidelity, with well- 
respected high performance models 
priced close to $1000 and up, also make 
some excellent low-end equipment. (The 
trouble is you won't generally find the 
low priced equipment in the typical 
audio showroom or salon.) For ex- 
ample, a recent visit to a discount store 
turncd up some Kenwood receivers 
priced at $250 and down. A general 
music store turned up some low priced 


A beginner’s hi-fi does not mean high cost... 


Rotel’s RX-102 AM/FM-stereo receiver is 
powered at 5.5 watts RMS from 60-20,000 1 
Hz and is priced at $159.95. 
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The Heathkit AC-1118 AM/FM-stereo 
receiver is available from the Heath 
Company for $139.95, or with two speakers 
and a record changer, as shown, for 
$222.85 plus shipping. 
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Pioncer and Harman-Kardon receivers. 
A department store offered budget 
priced JVC and Superscope receivers, 
while yet another store had Panasonic 
models for the tight budget. These com- 
panies, along with others such as Sony, 
Onkyo, Rotel, and Hitachi (just to name 
a few) have reputations to protect, so 
you'll find their low priced gear is 
generally several steps ahead of Brand 
X equipment dollar for dollar. 

Other sources for decent low priced 
amplifiers and receivers are the Lafa- 
yette and Radio Shack stores, and of 
course Heathikit. ; 

If you can string together a couple of 
weeks of free evenings you can get some 
very good budget gear by building it 
yourself. Heathkit’s AR-1214 AM/FM 
stereo receiver is an outstanding value 
at $189.95, while the amplifier alone— 
as the AA-1214—is only $104.95. 

Note that the common denominator 
for budget equipment, other than Heath- 
kit, is someplace other than the typical 
audio showroom or salon. But wherever 
you go be careful to avoid unknown, or 
Brand X, equipment. On the surface, 


... it does mean sound judgment and planning! 
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some unknown gear might appear to be 
a fantastic value; maybe it’s a receiver 
with a turntable built into the top of the 
cabinet and a built-in 8-track cartridge 
player—all for $199.95. Now, no one 
can offer that much equipment for so 
little. What you wind up with is a lot of 
second-rate performance from the rec- 
ord player, the tape, the tuners, and 
the amplifier. 

From time to time you will run across 
a truly outstanding value from a Brand 
X closeout. You might well get a fine 
amplifier, receiver, or music center for 
a rock-bottom price; but if you have 
never heard of the name make certain 
the company is, or will be, in business 
when you need service. While any ser- 
vice technician can handle a repair to.an 
amplifier or receiver, turntables, tape 
equipment, and sometimes the tuner 
might use parts which suddenly are no 
longer available because the importer 
no longer handles the line, or the 
authorized service facility has closed 
down, or one of a hundred other ex- 
cuses. It’s always the budget buyer who 
gets stuck with unusable equipment 


when all that’s needed is a small inex- 
pensive part not available to him or his 
local service technician. In the long run 
you save money by sticking to the well- 
known brands. 

Turntables and record changers can 
be a real obstacle course when assem- 
bling a budget hi-fi system. The most im- 
portant thing to keep in mind is that the 
fewer the parts the less you pay. Take 
automatic turntable model XYZ and 
remove all the automatic operating com- 
ponents and you knock fifty to a hun- 
dred dollars off the price. Go for an 
electronically regulated motor and you 
add from $100-and-up to the basic 
price. Fortunately, very few audiophiles 
really need electronic motor speed con- 
trol because the ordinary AC motor 
used in almost all major brand turn- 
tables delivers the same speed regulation 
as an electronically-controlled motor, 
for the electric system in the U.S. isn't 
all that bad. 

A Freebie. As a general rule, a dealer 
will usually throw in a magnetic phono 
pickup with a turntable for free, a 
penny, or a few dollars. Take the offer. 
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Lafayette’s LR-310A AM/FM-stereo receiver 
provides 13.5 watts RMS from 40-20,000 Hz 
and costs $199.95 at Lafayette Radio stores. 
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The Realistic STA-20 AM/FM-stereo receiver 


from Radio Shack offers 7 watts RMS from 
20-20,000 Hz and is priced at $159.95. 
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Harman/Kardon’s 330B AM/FM-stereo 
receiver puts out 18 watts RMS from 
50-20,000 Hz and costs $199.95. 
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The Heathkit AR-1214 AM/FM-stereo 
receiver is rated at 15 watts RMS, 20-20,000 
Hz, $199.95, from Heath Company, 
Benton Harbor, MI 49022. 
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Any magnetic pickup is better than the 
usual ceramic pickup supplied in budget 
priced turntables. 

As to the turntable itself, it generally 
isn't all that bad if it has an adjustable 
counterweight, a calibrated stylus force 
adjustment, a calibrated anti-skate, and 
a tonearm lift (or cueing lever). If the 
stylus force adjustment is set entirely by 
a non-calibrated spring adjustment, if 
there is no anti-skate adjustment, or an 
easy way to remove the pickup (such 
as a plug-in slide or shell), look for 
some other model. As a general rule 
you can pick up a decent quality name- 
brand automatic — turntable/record 
changer with base and magnetic pickup 
for $75 to $100. This much quality will 
generally be usable if you upgrade your 
amplifier and speakers in the future. 

If you have no need for multi-play 
(record changer) operation, by all 
means go for the manual record player 
consisting of a motor, integral base, 
tonearm (and pickup) and possibly an 
integral dust cover. While even the 
budget priced manual! record players are 
in the neighborhood of $100—somewhat 
more than you might consider spending 
for a record changer—you get a far 
superior turntable; something well suited 
to a complete upgrading of your hi-fi 
system in the future. Basically, by elimi- 
nating the record changer mechanism 
your money will go into a higher per- 
formance turntable and tonearm—the 
real “heart” of any record player. 

Save Some More. If you plan on 
using your stereo system in a small 
room, say a school dormitory or a bed- 
room—or perhaps you just want a low- 
level background music system—you 
don’t need 10 or 15 watts per channel; 
you can get by with a lot less power 
output, and the amplifier/receiver price 
drops sharply. You can’t save on the 
turntable or speakers because you still 
need those, but you can make a sub- 
stantial saving on the receiver and/or 
amplifier—often enough to pay for a 
cartridge player or an inexpensive cas- 
sette deck. The savings here come in 
the form of Heathkit’s “Value-Com- 
ponents,” a line of inexpensive, smaller 
hi-fi equipment. For example, the basic 
Heathkit Value-Component package is 
the $139.95 AC-1118 AM/FM receiver 
rated 4.5 watts RMS-per channel into 
8 ohms. You can get the same receiver 
with a built-in 8-track cartridge player 
for $179.95, or an amplifier/cartridge 
version for $169.95. There is even a 
4-channel Valu-Component receiver 
with an 8-track 4-channel cartridge 
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player: for $239.95. All the Valu- 
Components are intended for lower 
power applications, while the receiver 
sections perform best in urban areas 
(near the FM transmitters). It’s not 
exactly deep fringe FM performance, 
but it’s a lot better than you'll get in 
much of the low-cost mass-merchan- 
dised receivers. Heathkit has a turn- 
table /ceramic pickup and speakers for 
the Valu-Component line. The speakers 
are quite good, even at their price of 
$34.95 a pair (you could pay a lot more 
and get poorer sound quality). The 
ceramic pickup in the turntable is de- 
cent, and is matched to the ceramic 
phono input of the Valu-Components. 
It might not be the highest-fi going, but 
if you're looking for a rock-bottom 
total cost you won't find better per- 
formance for so few dollars. 

Regardless of what equipment you 
decide on, other than Heathkits, there 
are certain times of the year you can 
get up to 50 percent off the usual price 
of name brand components. Two sets of 
bargain days occur right around the 
time of the electronic industry’s con- 
sumer-product winter and spring shows 
when new models are introduced. 
Once the new models are out, last 
year’s models are a dead item and are 
generally heavily discounted. The winter 
bargain days are right after Christmas— 
the deals are due to the winter product 
show, not post-Christmas sales. You 
generally can pick up about a 4% dis- 
count on many branded items, particu- 
larly turntables, amplifiers, and record- 
ers. The past few years have seen some 
unbelievably low prices on tape equip- 
ment during the months of January and 
February. Some hi-fi dealers will put 
together a package consisting of some 
“outdated” equipment such as a receiver 
and turntable with current production 
speakers. Generally, the package price 
is still an excellent buy. 

Summer Discounts. But it is when 
spring flows into summer, June and 
early July, that the real bargains are 
available. Just about everyone brings 
out a new model of something: receiv- 
ers, amplifiers, turntables, speakers, re- 
corders, headphones, etc. Often, the 
new model is the same as the old model 
except for a redesigned cabinet to con- 
ceal a price rise. Much of the now 
outdated equipment is unloaded through 
the larger hi-fi showrooms and distribu- 
tors. Since much of the new equipment 
is at the lower end of the price range, 
you—the budget buyer—are more likely 
to find precisely what you want at 
budget prices than the audiophile who 
is willing to spend a thousand or so for 
an installation. | 

At this very moment, while this article 


is being prepared, the second ranking 
phono pickup, used in many high per- 
formance hi-fi installations, has been 
replaced by a new model; the old mode! 
is now discounted 70 percent and is 
actually less expensive than a much 
inferior budget priced pickup. Several 
of the absolute top name receivers with 
the highest evaluations by consumer test 
labs and magazines are available with 
typical discounts of 30 percent, and up 
to 45 percent if you’re willing to buy a 
complete package of receiver, turntable, 
and speakers. The turntable and speak-. 
ers are also last year’s model, but what 
a buy! 

If you can plan six months to a year 
ahead, and are willing to sacrifice some 
supposed “state-of-the-art development,” 
you will be able to assemble either a 
good stereo system at a rock bottom 
price, or a very good system for a 
budget price. Here’s why: If you’ plan 
on spending, say, $300 on a system 
consisting of components A, B, and C, 
and you can get them on special sale for 
$150 to $200, you're obviously ahead 
of the game. But if you actually spend 
the $300 you budgeted, at special sale 
time you might get components X, Y, 
and Z, which normally sell for $400 or 
perhaps $500. In short, more perform- 
ance for the same amount of money. 

A good way to know when a special 
sale is coming up, particularly in tape 
equipments, is to keep track of the new 
products mentioned in hi-fi publications, 
such as Hi-Fi Stereo Buyers’ GUIDE. 
If you see a “new” 7-in. reel-to-reel re- 
corder having virtually the same specs 
and features as a model presently on the 
market you can be certain the old 
model is already on a closeout, or will 
be on a closeout price in a few months. 
The same is true of receivers, ampli- 
fiers, turntables, and sometimes loud- 
speakers. 

Quite often there are simultaneous 
model changes in receivers, amplifiers, 
record players, and speakers; and you 
can get a package deal on a system 
consisting of all “outdated” components. 
The savings can run well into the hun- 
dreds of dollars. 

Summing Up. If you get the urge to 
tun down to your local store and come 
home with a hi-fi system as soon as 
you're bit by the stereo or new equip- 
ment bug there's little chance you're 
going to get the best possible equip- 
ment for the least amount of money, 
But if you’re willing to do a little re- 
search, spend some time listening to 
different component combinations at the 
hi-fi showroom, and you're willing to 
wait for special Sale days, you most 
likely will be able to come up with a 
goed hi-fi system for under $300. mm 





you will see them again in this very 
publication. “Step into the digital 
age,” they coax. “Don’t envy the man 


Yi: SEEN the ads many times, and 


with skills in electronics . . . become 
one!” “Prepare now for a rewarding 
career in electronics,” they beckon. And 
you are sorely tempted to at long last 
take that big step and sign up for a 
course that will free you from your pres- 
ent drab, low-paying job with no future. 
Boy! Won’t it be sweet one day to tell 
you boss what he can do with his .. . 
(you complete the sentence). 

If you aren't yet fully convinced that 
a correspondence course in electronics 
is your escape hatch to a better future, 
you might be thinking: “What the heck, 
even if I don’t go all the way, I'll at 
least get myself a new color TV set and 
enough training to keep it in good 
shape.” If that’s the best argument you 
can muster, back off and re-think your 
plans. If you are willing to settle for a 


TV set “if things don't work out,” you'll 
save money in the long run by just buy- 
ing a set from your nearest dealer and 
letting professional servicemen take care 
of it; you can buy a lot of service with 
the money you will save by not wasting 
it on a correspondence course that is the 
wrong one for you. However, if you 
pick the right course, for the right rea- 
sons, you may truly be on the way to 
the kind of career the school ads offer. 

You won't find any pat answers to 
questions like “Which school is best?” 
in this article because there are no such 
answers to give. Every prospective stu- 
dent has different personal needs to sat- 
isfy, so each must decide for himself 
what training will best meet those needs 
at lowest possible cost. However, we can 
point you in the right direction by un- 
derscoring sonie of the things you 
should evaluate as you pore over the 
fascinating promotional brochures that 
the various correspondence schools are 
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STUDY YOUR WAY INTO 
THE BIG MONEY IN 
ELECTRONICS 5:00:19 


Enrolling in a correspondence course to train yourself 
for a career in electronics could be one of the most 
important moves you will ever make. Be sure to pick 
the right school and best study program for your needs. 


eager to send to you. 
Bucket of Parts. The lure of kit 
building is undeniable, and the schools 


‘see to it that you are made aware of 


the mouth-watering kits you will build, 
including a yours-to-keep color TV set. 
Practical hands-on kit assembly and 
electronic experimentation is indeed an 
important part of a good training pro- 
gram, but you must be aware that kit- 
building cannot be a substitute for basic 
book learning. The schools can make 
the learning of theory as easy as pos- 
sible by use of carefully prepared texts, 
but you will still have to work to grasp 
and remember the fundamentals that 
you must acquire to become a profes- 
sional in any electronics field. 

The building of a color TV set can 
be a very worthwhile part of your train- 
ing if you are aiming for a career in TV 
repair or some related field. For certain 
other career objectives such set building 
would be a waste of time and money, 


(Continued on page 60) 


Some of the ads for electronics correspondence schools are shown above. As you can see, many of them feature big-size 
color TV kits, as well as various other pieces of electronic equipment—from simple to sophisticated—for your training use. 
Some of the schools feature tear-out cards in their ads to make it easier for you to get various catalogs, course offerings, 
and other intormation right away. Which school is right for you? It’s easy to find out! 
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Tuning 
The Cops... 
Strictly For Fun 


Here’s an expanding hobby made 
possible by new inexpensive 
receivers that did not exist five 


years ago. 


by Don Jensen 





from your TV screen and puts the 

collar on your imagination. Cop 
shows seem to abound on _ television 
again this season: Police Story, The 
Rookies, Adam-12, even Jack Webb's 
Dragnet show up on the networks or in 
syndicated reruns. 

The reason for the continuing popu- 
larity of the cop shows is clear. Police 
actions are interesting and exciting. But 
this is all hyped-up drama, not the real 
thing—as any real-life police officer will 
be quick to tell you. In the city streets 
and on rural roads, it’s true, much of a 
policeman’s job is routine. But there is 
also excitement and, for the guy with 
the badge, danger. The stories don’t 
necessarily wrap up neatly in 28 min- 
utes with time for a commercial and 
the closing credits. There is, in real 
police work, sometimes action and al- 
ways uncertainty about what will break 
loose in the next minute. 

So if you’ve wearied of make-believe 
cops on the boob tube, why not tune in 
on the real thing instead, police com- 
munications on the very-high-frequency 
(VHF) and ultra-high-frequency (UHF) 
action bands? 

Monitoring the public service bands 
is very likely the fastest growing phase 
of DXing around these days. If you 
have any doubts about that, a visit to 
almost any store that deals in radios 
will convince you. Even in department 
stores and discount centers, market- 
places where you might not think you'd 
find DXing electronic gear, you'll see 
rows of receivers designed to tune the 
VHF/UHF frequencies. 

Why this spurt of interest by the pub- 
lic at large in recent years? One major 
reason may be the transistor and the 
blossoming of the solid-state age that 
has brought the price of suitable receiv- 
ers down to the point where anyone can 
afford a radio that will tune these 
bands. 

A second reason suggested is a spin- 
off of the popularity of citizens band 
two-way communications. Across the 
country, CBers formed organizations, 
REACT groups, mobile patrols and res- 
cue teams in which they could offer a 
public service (and gain some public 
recognition) using their citizens band 
transmitting stations. To aid in this 
work, countless thousands purchased 
VHF/UHF communications receivers 
so they could monitor local police and 
Civil Defense channels. And in doing 
so, many became “hooked” on tuning 
police communicatipns, quite apart 
from their CB activities. 

Rules Are Rules. Chances are that 
you too will be hooked once you get a 
taste of public service band monitoring. 


Ti: LONG ARM of the law reaches out 


What's more, the price is right for the 
beginner who has no equipment of any 
kind. 

But first, since we're talking about 
listening in on John Law, let’s take a 
quick look at the legalities. 

Point One: There is a major distinc- 
tion between a broadcasting station and 
action band communications on VHF / 
UHF. The former, your local AM radio 
station, TY or FM outlet, and even 
overseas shortwave stations broadcast 
their programs to general audiences. 
Their programs are intended to enter- 
tain you and anyone else with a radio 
or TV. 

Public service transmissions, includ- 
ing police communications, have a to- 
tally different purpose. They are in 
theory private communications, gener- 
ally two-way in nature. This is “work- 
ing” radio, not intended for the enter- 
tainment, education, or amusement of a 
general radio audience. The users have 
a job to do and radio communications 
helps them to do it. 

Point Two: Despite this, these com- 
munications are not really private mes- 
sages. The signals can and frequently 
are picked up by persons to whom the 
messages are not directly aimed. This 
is a flat-out fact, recognized by all 
parties, the police, the government's 
Federal Communications Commission 
(which regulates radio activities in the 
U.S.), and by communications moni- 
tors themselves. Considering these fac- 
tors, it is easily understood why there 
are some governing regulations—some 
dos and don’ts—involved. 

Point Three: Basically, the rules are 
simple and easy to understand. And 
they can be boiled down to a simple 
maxim: Keep your monitoring of the 
“fuzz” frequencies strictly for fun! 

Under the provisions of the Com- 
munications Act, Section 605, as 
amended, you are not prohibited from 
listening in on police signals or, for that 
matter, any transmission in the entire 
radio frequency spectrum. And _ that 
makes sense since there’s no way such 
a non-listening law could be enforced. 

But you may not “divulge or bene- 
ficially use” the information derived 
from your monitoring. In other words, 
keep mum about what you hear and, 
more importantly, don’t try to make 
any personal gain from the information 
you hear. 

As a law-abiding citizen this won't 
hamper you in any way. But clearly. a 
gang bent on burglary, monitoring po- 
lice frequencies to learn of squad car 
dispositions before setting out on a 
night’s work, can have an extra charge 
tacked onto their crimes when caught. 

But warning a neighbor that you’ve 





Bearcat 101 

16 channels, scans 
all bands without 
crystals, $349.95 
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Surveyor T0HLP 
VHF Hi, 10 channels, 
$169.00 
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¢ Pace Scan 10-4H 
4 © 4-channel, VHF Hi, 
$99.95 


Fanon Scanfare 
4-channel VHF Hi/Lo: 
intermix, $212.50 
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just heard the desk sergeant directing a 
unit to set up a radar speed check at 
12th and Elm is also verboten. And so 
is gossiping that you’d overheard the 
cops were sent to the Joneses’ last night 
because Joe punched Mabel in the eye 
again. 

In a few areas of the country there 
are local or state laws that add addi- 
tional restrictions. Usually, though, they 
involve monitoring police signals with a 
receiver in your auto. If you have any 
doubts about the situation in your com- 
munity, a call to your local state or 
district attorncy’s office will get you the 
information you need about legality. 
Generally speaking, however, if you 
keep your monitoring just for fun 
you're OK. 

How to Get Started. You will need 
a receiver that can tune the right fre- 
quencies. If you own a shortwave re- 
ceiver (unless it is one of those multi- 
band portable jobs that include the 
police bands). you'll find it won’t bring 
in the police communications. The 


shortwave frequencies run from about 
1,605 kHz, just above the frequency 
point where the standard AM _ band 
ends, to 30,000 kHz (30 MHz). There 
was a time some years back when most 
police calls were on shortwave, the fre- 
quencies from about 1,700 to perhaps 
2,000 kHz. But no more. Police com- 
munications, with very rare exceptions, 
have been moved to VHF/UHF fre- 
quencies. 

The very high frequencies extend 
from 30 to 300 MHz, the ultra highs 
continue above 300 MHz, well above 
the shortwave bands. 

There are two VHF public service 
bands, the lower covering the frequen- 
cies between about 30 and 50 MHz, the 
higher one spanning 150 to 174 MHz. 
Within these VHF bands, most law en- 
forcement agencies are assigned fre- 
quencies between 37.02 and 46.42 MHz 
and 151.45 and 159.21 MHz. Across 
the U.S., some 20,000 law agencies 
use and share these channels. In 
a growing number of communities, 
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and especially in the larger cities, the 
police use frequencies in the UHF 
range, around 450 to 470 MHz. 

What Freq? How can you tell which 
of the three police bands is used by 
your hometown officers? You could ask 
the radio technician at your local de- 
oartment. Or a radio dealer who sells 
nonitoring receivers. Or you could just 
glance at the next police cruiser you 
spot. If it sports a long buggywhip type 
antenna, you can bet the 30-50 MHz 
VHF low band is the one in use. An 
antenna only 18 inches long suggests 
usage of the VHF high band. If it’s only 
a few inches long, bet on UHF. 

Communications monitoring requires 
some different techniques if your previ- 
ous DXing has been confined to the 
shortwave bands. One reason is that the 
VHF/UHF frequencies, unlike short- 
wave, are primarily used for relatively 
short range communications. You can 
completely forget about picking up over- 
seas police calls from Africa or Asia. 
For the most part, you'll be hearing 
Signals from your own city or town, 
plus those from neighboring communi- 
ties, 25 to perhaps 50 miles away. But 
then you will be more interested, un- 
doubtedly, in what you hear rather than 
how far away it is. 

Day-to-day reception, depending on 
the terrain, the number of stations oper- 
ating in your area, your antenna and 
receiver, and some other factors, will 
be relatively short hau!. Normal recep- 
tion on the VHF/UHF bands is roughly 
limited to the line-of-sight from the top 
of, your receiving antenna to the top of 
the transmitting antenna. The earth’s 
curvature, thus, has a direct bearing on 
the range, along with the proximity of 
mountains or hills and, to a degree, 
tall buildings. 

All About Bounce. That is the nor- 
mal state of ‘affairs. But under certain 
conditions relatively long range recep- 
tion—several hundred to perhaps 1,500 
miles or so—is possible. One of these 
special conditions is known as sporadic 
E reception. Any radio signal, as it 
leaves a transmitting antenna, travels in 
a straight line. As the earth, in effect, 
bends away from the signal path of 
travel at the horizon, the electromag- 
netic energy that carries the message 
heads outward into space. 

If not for several gaseous bands cir- 
cling the globe out there in the iono- 
sphere, all radio signals would be lim- 
ited to a line-of-sight range. But these 
bands, labeled by scientists the D, E, 
and F layers have an effect on radio 
frequency signals. 
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The E and F layers can act as elec- 
tronic mirrors, bouncing ‘the radio sig- 
nals back to earth at points far distant 
from the transmitter. This, of course, is 
why long distance medium and short- 
wave reception is possible. 

Normally, though, the wavelengths of 
VHF and UHF transmisions are too 
short to be so reflected and we are left 
with only short range reception. But on 
occasion the E layer becomes sufficient- 
ly dense (electrically) to reflect these 
high frequency signals and we can hear 
distant stations. 

This condition is never predictable 
(though it is more prevalent in sum- 
mer), and is sporadic in nature, hence 
the name sporadic E. 

Because the degree to which the E 
layer reflects VHF signals varies con- 
siderably, even from minute to minute, 
this sort of reception can be character- 
ized by strong fading . . . one moment 
the signal is loud and clear, but totally 
gone the next. And such distant recep- 
tion may be very selective geographi- 
cally. 

A monitor in New York City may 
hear a station operated by a police de- 
partment in, say, Missouri, but hear 
nothing from stations in Kansas or 
Iowa or Illinois. On different frequen- 
cies he may hear numerous distant 
stations from throughout a one or sev- 
eral state area. 

Another propagational phenomenon 
that may bring in far-off police com- 
munications is known as tropospheric 
bending. Unlike E-skip (sporadic E re- 
ception) the action that returns a dis- 
tant radio signal to earth is a phenome- 
non of our own atmosphere. (The E 
layer is located in the ionosphere, out 
beyond the limit of the atmosphere. ) 
Tropospheric bending, sometimes called 
just trops or tropo by listeners, is a 
weather-related phenomenon. Inverted 
temperature layers—when a warm front 
overrides cooler air—can create a sort 
of signal duct, a pipeline that bends the 
radio signals back to earth. This can 


SHADOW AREAS — 


Tall buildings and mountains cast “shadows” where VHF/UHF reception is limited 
or non-existent. Since your receiver is usually at home in the shadow area, nothing 
can be done, but portables and mobile units can find better reception sites. 





STATION B 
UHF TRANSMITTER 


occur anytime during the year but i: 
most common in the spring and fall. 

The distances of trops-bent signals 
aren't as great as with sporadic E reflec- 
tion, but usually the reception is 
steadier. Most trops DX will be from 
stations located 200 to about 700 miles 
away, though 1,000-mile or more DX 
has been reported. The rule of thumb 
for communications monitors is to look 
to your local area signals for regular 
reception. Distant DX is a sometimes 
bonus that adds to the fun of eaves- 
dropping on the police. 

Eye on Price. To try your hand at 
monitoring the law enforcement agen- 
cies, all you really need is a suitable re- 
ceiver. Since budgetary considerations 
were the reason you picked this maga- 
zine from your corner newsstand, it 
may come as a pleasant surprise to 
learn that a major investment isn’t 
necessary to get started. 

There is a tremendous range of 
equipment for VHF/UHF monitoring 
on the market today. On the low end of 
the scale, price-wise, the author recently 
spent all of $11 for a tiny pocket tran- 
sistor set at a local discount store. In 
size it measures about 5 by 3 by 1 
inches, with a telescoping whip antenna 
which extends about a foot. In fre- 
quency it covers the normal AM radio 
band and the VHF high band for police 
signals. It does a perfectly adequate job 
in bringing in local police signals. 

On the other hand you could spend 
several hundred dollars for a fancy re- 
ceiver with all the goodies, and perhaps 
another $20 to $25 for an exterior 
ground plane antenna. Mount the an- 
tenna on a 40-foot tower and the costs 
vo even higher. And there are many 
different receivers, with a wide range of 
features, across the price spectrum be- 
tween these extremes. Quite literally, 
you can decide in advance how much 
you want to invest in your monitoring 
gear and then buy a set that fits your 
wallet to a “T.” 

‘Continued on page 65) 


Troubleshoot 
your 


pliances 
Doctor 


likea 
Take a tip from your last 
physical checkup and do as 
your doctor does if you want 
to pocket the big repair bills 


and replacement costs. 
by Jorma Hyypia 


fectly healthy during your last physi- 
cal checkup, and yet your doctor 
may have advised that you have an 
electrocardiogram (EKG) made. Why? 
To provide a record of the normal elec- 
trical characteristics of your heartbeat. 
If diagnostic EKGs need to be made in 
the future, they can be compared with 
the normal EKG for faster and more 
accurate evaluation of your health prob- 
lems. In like manner, troubleshooting 
your small appliances when they break 
down will be much easier if you now 
prepare a set of appliance ECGs—elec- 
troconductivitygrams—while the gadgets 
are still in good working condition. 
Actually, you'll measure the resis- 
tance to conductivity exhibited by the 
total circuitry of each appliance because 
resistance is faster and easier to measure 


Y«: MAY HAVE been pronounced per- 





Old style power tools that do not have 
insulating plastic housings should be fitted 
with three-conductor grounding cords. 
Here the ground wire is attached to a bolt 
used to hold the switch in place. Worn 
grommet where power cord emerges 

from the tool should be replaced. 


than is conductivity. All you need for 
the job is a volt-ohmmeter (VOM) that 
can be purchased from a retail audio 
supply store. Prices start below ten 
dollars. 

Measuring Resistance. To measure 
the total circuit resistance of an ap- 
pliance, unplug it from the wall socket 
and apply the meter probes to the 
prongs of the power cord plug. Adjust 
the meter control to provide an easy-to- 
read resistance value when the appliance 
switch is turned on. If the appliance has 
several settings (cool, hot, low, medium, 
high) take a reading at each setting. 

You should end up with a “Typical 
Appliance Resistance Chart” much like 
the one shown here. So why not just file 
away this ready-made chart for your 
own use? Because your brands and 
models of appliances may have different 
resistance characteristics, although in 
most instances they probably will be 
fairly close to those indicated here. And 
you can’t always be wholly certain that 
each unit of the identical brand and 
model will behave in the same manner; 
for example, two seemingly identical 
cool-mist humidifiers exhibited resistanc- 
es of 14 and 25 ohms respectively. 

If you don’t get around to making up 
your own chart before something breaks 
down, use our chart as a rough guide to 
the probable resistance your similar ap- 
pliance should have. Note that in some 
cases a resistance range is indicated. The 
resistance of a power drill may climb 
from 12 ohms up to an apparent. “in- 
finity” reading as the speed control is 
adjusted. A food mixer may have sev- 
eral separate resistances (32/60/90 
ohms, for example) for the high, 
medium, and low speed settings. 







Resistance Interpretations. By com- 
paring the measured resistance of a 
defective appliance against the same 
unit’s normal resistance, you can speed 
diagnosis of the problem. If the appli- 
ance still has the proper resistance, look 
for mechanical rather than electrical 
trouble—stuck gears, for example. If the 
measured resistance is zero, you would 
suspect a short circuit in the power cord 
or elsewhere. If the resistance is very 
high (infinity) when it should be in the 
tens or hundreds of ohms, search for an 
open (break) in the circuit; this could 
be a broken wire, a wire worked loose 
from a terminal connection, a defective 
component such as a resistor or ther- 
mostat, or maybe nothing more than 
the accumulation of corrosion products 





Cause of malfunction of a tool or 
appliance can sometimes be mechanical 
rather than electrical. For example, drill 
gearing systems may reveal damaged gear 
teeth, or grease may have dried out or 
become dirty. Replacement of damaged 
gears would be a factory or service shop 
job, but you can easily clean out old 
grease and pack with fresh lubricant. 
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pliances 


that impede current flow. If the 
measured resistance is a readable value 
(other than zero or infinity) but con- 
siderably higher than normal, look for 
a break where only part of the total 
circuit is affected, thus allowing current 
to flow through an alternate route hav- 
ing a higher resistance than the com- 
bined normal routes. In this case you 
could pretty well rule out the power 


RECTIFIER AND SLIDING 
RESISTANCE 1N TRIGGER 
TO PRODUCE VARIABLE 
DC VOLTAGE 


BRUSHES 


cord because a break here would knock 
out the entire circuit and exhibit “in- 
finity” resistance. Finally, if the ob- 
served resistance is significantly lower 
than normal (but still not zero), hunt 
for a place where current might be 
leaking from one part of the circuit to 
another to flow through a shortened, 
lower resistance path than normal. 

Once you learn the very simple tech- 
nique of making resistance measure- 
ments with a VOM, and get the hang of 
interpreting the results, your trouble- 
shooting skills increase greatly. Ob- 
viously the VOM provides much more 
significant information than you could 
obtain with a simple continuity tester 
(such as the battery-bulb tester shown 
in this article) which usually shows 
only whether a given circuit will or will 
not pass current of low voltage. How- 
ever, the continuity tester is worth 
building because a great many appliance 
problems can be found with this simple 
device. 

Continuity Testing. If you have rea- 
son to suspect the power cord of a de- 
fective appliance, either the VOM or 
bulb continuity tester can be used to 
check the cord. If the cord can be sep- 


UN-SEPARATED 
LAMP CORD 





arated from the appliance, hold one 
probe of the continuity tester or VOM 
to a contact in the plug-in section, and 
touch the other probe to each of the 
wall plug prongs, one at a time. If the 
bulb lights when touched to one prong, 
but not when touched to the other, you 
know that one conductor is free of 
breaks and has no short circuit to the 
other conductor. Now move the probe 
to the other contact in the plug-in sec- 
tion, and test the prongs again. If the 
bulb lights when touched to one prong, 
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TEST LAMP 
10 WATT BULB 


Operational safety of a repaired appliance can be determined with this 
easy-to-build tester consisting of a trouble light with a 10-watt bulb, a few feet 
of lamp cord, a plug, and two insulated alligator clips. 
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AG LINE VOLTAGE AT THESE POINTS. 
REMOVE WIRE NUTS TO REPLACE 
POWER CORD OR TO MAKE VOLTAGE 
OR CONTINUITY TESTS 


Though it looks complicated, a modern variable speed power drill is easier to 
troubleshoot than you might imagine. Things you can do: clean commutator, 
change brushes, replace power cord. If you make voltage checks on a variable 
speed drill, remember that the current is AC where the power cord is attached, 
but DC on the other side of the trigger. 








but not when touched to the other, the 
second conductor is OK. If the bulb 
fails to light when the probe is touched 
to either prong, a break in the wire or 
a loose connection inside one or other 
of the end sections is indicated. If the 
bulb lights no matter which prong is 
touched, look for a short circuit. The 





A broken wise coil heater element can 
sometimes be repaired by forming loops 
on the ends of the resistance wire and 
bolting together, usmg washers on each 
side of the loops. Very old resistance 
wire may be too brittle to permit forming 
the loops. Heater elements consisting of 
metal ribbon, rather {han wire, can 
sometimes be repaired by clamping ribbon 
ends together with special clamps that 
can be obtained from appliance repair 
shapes. 





Trigger of a variable speed power drill 
contains a silicon-controtied rectifier (SCR) 
to convert incoming AC current to DC 
current, and a slide resistor to vary the 
voltage and thus vary speed of the drill 
motor. If malfunction is traced to this 
component, replace with a new trigger 
unit. 


VOM provides the same information, 
except that a break is indicated if you 
get an infinity resistance reading no 
matter which prong of the wall plug 
you touch while the meter’s other probe 
is held against one contact at the other 
end of the power cord. If you get a zero 
resistance reading at both plug prongs 
while the other probe remains in con- 
tact with the same terminal at the other 
end of the cord, a short circuit is in- 
dicated, ie 

If the power cord is permanently 
wired to the appliance, open the ap- 
pliance and disconnect the power cord 
before making the tests. Be sure to 
reconnect the wires as they were before 
—black to black and white to white in 
most cases. If the cord has a three- 
conductor grounding cord that termi- 
nates in a plug with three prongs, be 
extra careful to reconnect the ground 
conductor to its proper place inside the 
appliance. Otherwise you may feed 
lethal current to the outer body of the 
appliance, 

Safety Checks. Before a repaired 
appliance is plugged in for a final per- 
formance test, you should make some 
sort of safety check to be certain that 
there isn’t a short to the outer body or 
other metal part of the appliance or 
tool. The VOM can be used by touch- 
ing one probe to the metal housing of 
the appliance and the other alternately 
to each of the prongs of the power cord 
plug. If you get anything other than an 
infinity reading on the meter as you dial 
through the various multiplier settings 
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Appliance power cord tests, using either a VOM to read resistance or a 

simple battery-bulb continuity tester, yield the indicated results when the test 
instrument probes are applied in the four possible combinations. Note that a 
conducting condition that causes the bulb to light is observed as zero ohms 
resistance, and a nonconducting condition indicated by an unlit bulb is observed 


as infinite ohms resistance. 


of the ohmmeter portion of the VOM, 
repair the indicated short before you 
apply full 110 volts to the appliance. 

The VOM safety check is better than 
none at all, but not as reliable as the 
test you can perform with the simple 
tester shown in the drawing, because 
the higher, 110-volt test voltage can 
“punch through” a poorly insulated 
place to reveal a potential hazard that 
the very minute voltage generated by 
the VOM cannot do. Before using the 
tester, be certain that the bulb is good. 
Then attach one alligator clip to the 
metal housing of the appliance (in an 
unpainted area) and the other clip to 
one of the prongs of the power cord 
plug. Momentarily insert the tester plug 
into a wall socket while you keep clear 
of the appliance and tester. If the bulb 
glows you have a hazardous short. Per- 
form this test with the appliance switch 
in both on and off positions. Caution: 
Do not leave the tester plug in the wall 





socket even for a moment; withdraw it 
as you take your hand away so that you 
won't accidentally get a shock from the 
alligator clips. The tester can also be 
used as a continuity tester for power 
cords. Observe the same safety rules: 
make the proper clip connections, stand 
clear, then plug the tester into a wall 
outlet momentarily. 

Power Tools. Troubleshooting a sin- 
gle speed portable power drill is quite 
simple. First check the power cord in 
the manner already described. If the 
cord is good, make resistance or con- 
tinuity tests from the power cord termi- 
nals to the brush terminals. If there’s 
no indication of current flow, look for a 
break between the power cord and 
brushes. Unloosen and retighten any 
connecting screws, bolts, or nuts; the 
scraping action can cut through cor- 
rosion that may be impeding current 
flow. 

If the brushes look worn, replace 
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A handy continuity tester can be made by 
soldering a stiff copper wire to the 

end terminal of a size D flashlight battery, 
and taping a second wire to the body 

of the battery after forming a loop to hold 
a 1/2-volt flashlight bulb. Solder a short 
length of wire from the end contact 

of the battery to the bottom of the battery. 
Other ready-made neon test lamp is 
handy for checking 110-volt circuits, as in 
home wall outlets to make certain that 
fuses or circuit breakers have not blown to 
cause seeming malfunction of appliances. 






Good place to check DC current in a 
variable speed drill is at the terminals 

of the reversing switch, which in this case 
is located in the top left corner of the 

drill housing. Worn brushes are easily re- 
placed by taking out the two bolts 

that hold down plastic brush sleeves, Avoid 
using harsh abrasives when cleaning 
commutators of appliance and tool motors. 


them with new ones you can obtain 
from an appliance repair shop or from 
some hardware stores. Accumulated dirt 
on the commutator, which could im- 
pede current flow from the brushes, 
should be cleaned off carefully with a 
piece of rough cloth. Avoid the use of 
sandpaper, steel wool, or other harsh 
abrasives that could scratch the com- 
mutator or leave gritty or gummy 
particles in the works. 

If your old-fashioned drill with a 
metal housing does not have a three- 
conductor grounding cord, it would be 
wise to add one. Connect the current- 


carrying conductors of the new cord in 
the same manner as were those of the 
old cord. Attach the ground lead to the 
metal body of the drill. Usually you can 
find a hold-down screw or bolt (not 
used to connect a wire) to which the 
ground conductor can be added. Use 
your VOM or continuity tester to make 
sure that the body of the drill is in fact 
connected to the third, odd-shaped 
prong on the power cord plug. 

Troubleshooting a modern, variable 
speed drill is somewhat different. Such 
drills do not need a three conductor 
power cord because the plastic housing 
provides virtually foolproof protection. 

To test or replace the power cord, 
open the drill casing slowly while you 
peer in through the crack to make cer- 
tain you know where all the inner parts 
fit. 

Resistance measurements made at the 
prongs of the power cord will vary, de- 
pending on how the speed control is set; 
expect a reading of about 12 to 25 ohms 
at the higher speed settings, and a 
seeming infinity reading at very low 
speed settings. 

To make voltage checks, lay the 
opened drill on a pad of towels (to keep 
it from sliding around), preset the 
speed control to a low level, lock the 
trigger into the “on” position, and then 
carefully plug the tool to the power 
source. Caution: Do not attempt to run 
the open drill at any but a low to 
medium speed. 

You should find 110 to 120 volts AC 
at the power cord terminals. But on the 
other side of the trigger switch you will 
be measuring variable DC voltage, so 


TYPICAL APPLIANCE RESISTANCE READINGS 


(Measured Across Power Cord Plug Prongs) 


Shop Tools 

Power drill, single speed 

Power drill, variable speed 

Power drill, variable speed, heavy duty 
Soldering gun, 30 watts 

Soldering gun, 240/325 watts 

Saber saw 


Food mixer, hand-held 
Food mixer, hand-held 


32/60/90 
65 to 110 


Coffee maker, 12 to 32 cups 


Personal Items 
Shaver, man’s 
Shaver, woman's 


Hair dryer, table model 


8/7/6/6 


Hair dryer, hand-held, 275 watts 28/55 
Hair dryer, hand-held, 215 watts 21/26 
Face massager 90 
Electric blanket, 2-contact jack 115 
Electric blanket, 5-contact jack 48 /60/90/150 
Misc. Appliances Ohms 
Steam iron 12 
Vacuum cleaner 13 
Space heater 17 
Hedge clipper 22 
Humidifier, cool mist 14 and 25 (see text) 
Humidifier, hot mist 3000 to 4000 
Dehumidifier 7 
Silde projector, 300 watts 2 
Shoe buffer 32 
Timer clock 


Radial arm saw 

Circular saw, portable 
Belt sander, portable 
Belt sander, non-portable 
Orbital sander 

Router 

Drill press 

Shop vacuum 

Tooi grinder 


Kitchen Appliances 
Toaster, 2-slice 
Toaster, 4-slice 
Toaster oven 

Waffle iron, 550 watts 
Knife sharpener 
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Continuity tests on appliance power cords 
aré easy with the battery and bulb tester. 
This plug-in unit has its own on-off 
switch which cuts off current in one con- 
ductor only, leaving the other conductor 
“alive” (as indicated by a glowing 

test lamp) even when the switch is in the 
“off” position. 


reset your VOM to the DC section, be- 
ginning with a high voltage setting and 
working down until the meter needle 
provides a reading somewhat away 
from the end of the scale. If you get no 
measurable voltage on the DC side, the 
SCR (silicon-controlled rectifier) or the 
slide resistance built into the trigger 
unit is probably defective. The only 
solution is to obtain a replacement 
trigger. 

A convenient place to make DC volt- 
age checks is at the terminals of the 
double - pole - double - throw reversing 
switch (if your drill is reversible). At 
very low speeds you might find only 
about 4 volts DC at these terminals. The 
voltage increases gradually as you cau- 
tiously increase the speed of the drill. 
You should also be able to read DC 
voltage across the brush connections. 
If the voltage is lower than at the 
reversing switch, look for poor contacts, 
bad brushes, dirty commutator. When 
the power is on, jiggle suspected parts 
only with a non-conducting tool such 
as a plastic swizzle stick or a length of 
dry wood dowel. 

Basically the same troubleshooting 
methods would be used to find defects 
in any other powered shop tools. Single- 
speed tools will surely have AC motors. 
Look for DC currents in tools that fea- 
ture variable speeds that are electrically 
rather than mechanically speed-con- 
trolled. 

Household Appliances. Motorized 
household appliances, and the motorized 
sections of other appliances (the fan 
circuit of a space heater, for example), 
would be tested in like manner. But 
many appliances also have heater cir- 
cuits requiring different troubleshooting 
methods. 

If the appliance is completely dead, 
you first check the power cord. If that 
is good, take the appliance apart far 





Safety check revealed that this steam iron 
had a dangerous current leak to the 
exposed metal surfaces. Note one alligator 
clip attached to the iron, the other to 

a power cord plug prong. Lamp should not 
light. Caution: keep hands away from 
appliance during test, and withdraw 

tester plug from wall outlet when you take 
your hand away to avoid shocks from 
alligator clips. 


enough to get a good look at the inner 
components. Trace each circuit care- 
fully, looking for breaks or bad con- 
tacts. 

If you discover a break in a heating 
element, it usually means that you will 
have to obtain a replacement part. Re- 
move the old element from, say, the 
steam iron or toaster, and take it to 
your appliance repair shop to aid in the 
selection of the proper replacement. 
Also take along the model number of 
the appliance. If the appliance is quite 
old, and an exact replacement is not 
available, the professional repairman 
may be able to make a simple wattage 
test of your defective element and sug- 
gest an alternative replacement (as- 
suming that it would physically fit into 
your appliance). 

If the appliance uses a coil-type heat- 
ing element, a break can be repaired if 
the broken ends can be formed into 
small loops. (Sometimes the heater coil 
is so brittle that it keeps on breaking as 
you try to form the loops, in which case 
replacement of the entire coil is the 
only answer.) If you do succeed in 
forming loops, bolt them together as 
shown in the photo. Obviously the con- 
nection must be mechanical (bolt or 
rivet) because solder and cements 
wouldn't last even a few seconds when 
the coil heats up again. 

Thermostat Repairs. Heat-producing 
appliances usually have thermostats that 
turn power on and off automatically to 
maintain desired heat levels. Sooner or 
later the thermostats begin to show 
signs of wear because of the pitting and 
corrosion that result from the inevitable 
arcing. 





Simple resistance reading off power cord 

prongs can provide some indication of an 
appliance’s condition. Hole in steam 

iron under nameplate provides access to 

thermostat adjustment screw. 


In many appliances the thermostats 
are adjustable, so if the appliance be- 
haves normally except that it runs too 
hot or too cold, first try adjusting the 
thermostat with a control screw that 
increases or decreases tension on the 
contact points, depending on which di- 
rection the screw is turned. Usually, a 
clockwise turn will decrease the tem- 
perature, but this is not always the case 
—so experiment. If the thermostat has 
no adjustment screw, try bending the 
arms holding the contact points to in- 
crease or decrease the contact tension. 

Incidentally, you may not even have 
to take the appliance apart to make 
thermostat adjustments. For example, 
many steam and dry irons have a name 
plate on top of the iron, just below the 
handle, that is removable by prying at 
one edge to get at the assembly bolts. 
Next to the bolt you are likely to see a 
hole through which you can insert a 
screwdriver to the thermostat adjust- 
ment screw. 

If the thermostat contacts are moder- 
ately corroded, gentle cleaning may 
help. If badly pitted, replacement may 
be the only answer. Dress the contacts 
gently with a fine file only as a last 
resort before buying a replacement, be- 
cause the filing might only aggravate 
the problem by removing what still re- 
mains of the original hard metal con- 
tacts. However, sometimes the dressing 
can significantly lengthen the life of the 
thermostat. 

You can use a small AM radio to 
test an appliance thermostat without 
even opening the appliance. Just place 
the radio near the appliance and tune 
clear of any very strong station, then 
operate the appliance. A good thermo- 
stat, when it goes on and off, will 
cause a short click in the radio; a bad 
thermostat will create a prolonged, 
raspy sound. a 
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ELIMINATE THE 
MYSTERY AND EXPENSE 
OF COSTLY TV REPAIR 


Find out how your TV set works 
when it’s okay, and you'll know the 
rudiments of simple servicing 
when your TV set quits. 


nician knows that a certain percent- 

age of his service calls are going to 
be “nuisance calls.” There won’t be any 
real trouble with the TV set. It will be 
the simple things: set not plugged in, 
antenna lead-in unhooked, controls not 
set properly, and so on. The technicians 
call these “nuisance” calls because they 
really are to him. He doesn't like to 
have to charge you for a service call, 
but he has to; it costs him money to 
make it. 

If you know how your TV set works, 
and how to check for the simple things, 
you can save yourself a lot of time and 
money. So we'll tell you about all of the 
nhuisance-things, and how to find them 
yourself. It’s easy. We will also tell you 
how to know when you should call a 
technician; you'll see, hear, and smell 
things that mean trouble. Besides these, 
we'll tell you several things that you 
should not do, to keep from doing 
further damage to the TV set. This will 
be confined to tube and hybrid type 
TV sets, for the solid-state TV sets can’t 
be serviced by anyone but a pro. How- 
ever, a whole lot of these tests will 
apply to all types. 

Using the Controls. A lot of this will 
deal with the various controls on the 
TV set. We'll tell you how to check 
these controls for proper operation. You 
can use these tests to tell whether the 
set is working or not. In many cases, 
these controls will have been set 
wrongly, either by accident or by some- 
one who didn’t know how to set them. 
(Small-type kid brothers are very good 
at this; for the women’s libbers, so are 
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small-type kid sisters!) So we'll tell you 
how to set them. If you know what each 
of these controls is supposed to do, you 
can tell whether the trouble is a simple 
misadjustment or some real problem in 
the set. We'll also tell you about the 
ones you must or adjust. Fiddling with 
these can mean that you wil! have to 
have a service call. There are also some 
conditions that mean “turn it off quick.” 
If the set is left on when these things 
happen, it can cause more damage, and 
make the bill higher. We'll get to these 
later on. 

Power. If the complaint is, “The set 
doesn’t light up at all,” the first thing to 
check is the AC line cord. Be sure it’s 
plugged in. Cleaning around the back 
of the set can accidentally pull the line 
plug. If the screen of the set doesn’t 
light up, check to see that the pilot light 
(if any) is on. If it isn’t this could 
mean that there is no power at all get- 
ting to the set. Peep in through the holes 
in the back cover and see if the tubes 
are lighting up. If they are, but the 
pilot light isn’t on, the pilot light is 
burned out. 

No Light on Screen. If the pilot light 
is on, but you have no light on the 
screen, you are getting power to the 
s2t. Check the brightness control. Some- 
one may have turned it down too far. 
If you hear the sound, but the screen 
doesn’t light, this could mean that the 
brightness control is turned off, or some- 
things more serious. Here is one of the 
main ‘no-nos.” If you can get sound, 
but the screen refuses to light up at all, 
turn it off quick. Leaving a TV set on in 
this condition can cause quite a bit of 


extra damage to tubes and parts, in cer- 
tain conditions. There is one thing you 
can check: Look on the back of the 
set for a small red shaft coming out of 
the chassis, usually near the place where 
the line cord goes in. This is the cir- 
cuit breaker. Push this in, and see if 
this brings back the light on the screen. 
If so, and it stays on, OK. However, if 
you push this and the set lights up but 
goes out in about one minute or less, 
don't push it again. You have some kind 
of short-circuit in the set, and it will 
need a service call. Repeated setting of 
the breaker can cause more unnecessary 
damage. 

TV Set Goes Off and On. If the pic- 
ture, sound, and pilot light go off and 
on at irregular intervals, check the line 
cord and the AC outlet. If everything 
quits at the same time, this is a very 
good suspect. Hold the plug in the out- 
let with one hand and move the line 
cord back and forth with the other. If 
this makes the set cut in and out, the 
wires are probably broken inside the 
insulation. Get a new plug, and cut the 
line cord at a point about 3 inches from 
the original plug. Most of these breaks 
will be right at the point where the wire 
goes into the plug. Check the other end 
of the line cord, too. If the break is at. 
the point where the line cord goes into 
the set, you'll have to have a technician 
replace it. The “interlock” plug on the 
set end is molded on the cord and can’t 
be replaced. 

There is one other common cause for 
this. Check to see if the plug fits tightly 
into the outlet. When you push it in, 
you should feel a good deal of friction. 
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Fig. 1. Prongs of the line plug should have 
“spring” to make good contact. If they 
don’t, bend them apart with a knife blade. 


If it slips in easily it can fall out just 
as easily. Check the prongs of the plug. 
Many of these are “doubled” to give a 
spring action to make good contact. If 
they’re flattened out, push the tip of a 
knife blade between them, to give them 
more “spring.” Fig. | shows how to do 
this. If the plug is stifl very loose in the 
outlet after you do this, the outlet it- 
self is worn out and will have to be re- 
placed. Try the plug of a lamp in the 
same outlet to find out if it will light up. 

Check that Line Cord! While you're 
working on the line cord, check its con- 
dition very carefully. You've probably 
heard of the alarming number of “fires 
caused by TV sets” in the media. This 
is exaggerated very badly, but it is quite 
possible for a bad line cord to cause a 
fire. These are almost always near cur- 
tains and other flammable materials, so 
if they should short, it’s easy to start a 
fire. This is due to deterioration of the 
insulation of the cord. Pull the plug, 
and look it over very carefully. 

The insulation should be smooth and 
“live.” Bend the cord sharply between 
your fingers, and check it right at the 
bend. It the insulation has aged, you'll 
see fine cracks, or perhaps even breaks, 
exposing the wires, A line cord which 
has these conditions must be replaced at 
once. Don’t tape it up and leave it; get 
a new one. Fig. 2 shows how this looks. 

Bad Pictures. Now let's look at some 
of the troubles that you can have. If 
you do have a picture and sound, but 
they're not as, good as they should be 
(Fig. 3), there are several simple things 
which can cause this. There are several 
of these which can fake troubles inside 
the set, and cause you to call a techni- 
cian. Let’s see about the ones you can 
check out. 

One of these is too much snow in the 
picture. The sound may be all right, or 
it may have a blowing or roaring sound 
if the picture is very weak. This can be 
caused by trouble in the TV antenna or 
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Fig. 2. Bend the line cord sharply between 
your fingers and look for cracks in the 
insulation. Don’t forget to pull the line plug! 





the lead-in. Whether you have an out- 
side antenna, rabbit-ears, or a cable, 
check the connections on the back of 
the set. The lead-in connects to two 
small screws on an insulating panel, usu- 
ally near the top of the set. If one of 
the wires is off, you'll get snow. Be sure 
that the wires are tightly held under the 
screws. If you have one of the “quick 
disconnect” antenna connectors, called 
“clothespins,” be sure that this hasn't 
slipped off. The screws should be loos- 
ened about two turns so the clothespin 
can get a grip on them. Most sets now 
have two sets of antenna connectors, 
one for VHF and the other for UHF. If 
the antenna lead-in is fastened to the 
UHF terminals, and your stations are 
all VHF, you'll get very bad pictures. 

If you have an outside antenna, the 
fead-in may have broken on one side, 
due to the constant flexing from the 
wind. The lead-in is usually a flat rib- 
bon type of wire called “300-ohm twin- 
lead.” It is quite possible for one side 
of this wire to break, inside the in- 
sulation. The fastest way to check this is 
with an ohmmeter. Take the lead-in off 
the TV set, and check between the two 
wires. This should be a complete DC 
circuit, from one wire up through the 
antenna and back down the other. You 
should see about 5-6 ohms in the aver- 
age lead-in antenna combination. For 
the rabbit-ears antennas, you may see 
continuity from one side of the lead-in 
to the other, or you may not. If you 
don't, check from each wire to one arm 
of the antenna; one wire will go to each 
one. 

Tf you do find the lead-in open, you'll 
have to lower the antenna and put on 
a new lead-in. The plastic insulation of 
the lead-in will deteriorate after a few 
years of sunlight, and a new line will 
often inprove reception noticeably. 
Most ar‘ennas can be lowered without 
too much trouble, or reached from a 
ladder. You should have a lightning 





Fig. 3. Snow in the picture. Weak signal. 
This may indicate antenna trouble. 


arrester installed right at the place 
where the lead-in goes into the house. 
Take the lead-in off this and check it. 
If it has bees; hit by lightning, the ar- 
rester itself may be damaged, and short- 
ing out. You should read a completely 
open circuit across the two terminals of 
the arrester. 

The final test for antenna trouble is 
to try another TV set on it. If this set 
too shows too much snow, then you 
can be pretty sure that the antenna it- 
self is the problem. If the test set shows 
a good clean picture, then it’s time to 
take the first one to a shop; it has a 
weak tube or some kind of trouble in 
the tuner. Make all of the other tests 
first,gof course. 

Scrambled Pictures. If you can see 
that there is a good strong picture sig- 
nal present, but it’s what many people 
call “scrambled,” you have a “sync 
problem.” Every TV set has two con- 
trols to hold the picture in place, or 
“in synchronization” (and from now 
on its “sync” for short). Strangely 
enough, we call these the “hold” con- 
trols. One holds the picture vertically, 
and the other horizontally. In the older 
sets, these controls will be at the bot- 
tom of the front panel; in portables, 
they may be on the side; and in some 
sets, on the back apron of the chassis 
(Fig. 4). They'll be marked “H(ori- 
zontal) Hold” or “V(ertical) Hold.” 

The Vertical Hold Control. The best 
way of learning how these controls 
work is to try them out on a set that is 
in good shape. The vertical hold con- 
trol, turned one way, should make the 
picture roll downward. At first, it'll roll 
slowly, and as you turn the control far- 
ther, it'll go faster. Turn the control 
back to the center, and stop the picture. 
Now go the other way. Normally, turn- 
ing this way, the picture should stay 
locked in until you reach a certain 
point, and then break out, going up- 
ward pretty fast. Technicians usually 
say “rolling” for a picture moving 
down, and ‘flipping’ for one that’s 
moving up. Remember how these con- 
trol-reactions work; we're going to use 
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them in a minute. 

If the vertical hold control is turned 
away too far in either direction, the 
picture may be moving so fast that you 
can see two pictures at once; there will 
usually be quite a lot of flickering. Now 
check: Move the hold control very 
slowly from one end to the other. At 
some point near the center of rotation, 
the picture should slow down, then 
stop and lock, if the set is working all 
right. Now, here are a few abnormal 
reactions that mean you must call a 
technician: One, if you can not make 
the picture even slow down in its rolling 
or flipping by turning the vertical hold 
control. Two, if you an make the pic- 
ture stop, but it will not lock; it floats 
up and down. Try this before sending 
the set to the shop: Roll the picture 
down very slowly by setting the vertical 
hold control. Watch the horizontal 
black bar across the picture. This is the 
“vertical blanking bar’ between each 
picture. When this bar reaches a point 
about 2 inches from the bottom of the 
screen, the picture should suddenly 
“snap” into hold, even if only for a 
second. However, if the bar floats 
smoothly on down without even paus- 
ing, or if you can turn the vertical hold 
control in the other direction and make 
the picture move up very slowly, you 
have a sync problem. This means a 
trip to the shop. 

Here are a couple of no-nos: On the 
back of the set you will see two con- 
trols marked “V Size” (or “V Height’) 
and “Vert Lin”(earity). Leave these 
alone. If you get these adjusted so 
that the picture is stretched too far, you 
can cause a fake sync problem, and an 
unnecessary trip to the shop. 

The Horizontal Hold. Now we come 
to the control which will show a differ- 
ent reaction. When the picture is rolling 
vertically, it’s easy to see that there is 
a picture there. However, if the picture 
is out of sync horizontally, you get an 
entirely different pattern. Remember 
that the picture is still being scanned 
vertically. So if the horizontal hold is 
out of adjustment, you'll see a pattern 
that looks like Fig. 5. You won't be 
able to see a picture at all—nothing but 
a series of slanting lines. (The fact 
that there are thick, black lines on the 
screen shows that you do have a pic- 
ture, but it’s out of sync horizontally.) 
These lines may slant from upper right 
to lower left, or upper left to lower 
right, depending on which way the 
horizontal sync ts off. If you have only 
2 or 3 horizontal lines, you may be 
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able to see a distorted picture in there. 
This means that the horizontal hold 
control isn’t too far off. However, if 
you see 8 or 10 slanting lines, the hold 
control is quite a bit off the right setting. 
The more lines you see, the farther it’s 
off, and the less they'll slant. In some 
cases they may even look as if they 
are actually horizontal, but they’re not. 

To clear this up, turn the horizontal 
hold control very slowly, watching the 
screen. If the horizontal hold control is 
on the back of the set, prop up a mir- 
ror in front of the set so that you can 
check the screen. When you move the 
hold control, you'll see the lines change. 
If you get more and thinner lines, 
you're turning the wrong way. Back 
up, and you'll see the lines get thicker, 
more slanting, and fewer. This is right. 
Keep on turning slowly and you should 
find a point where the picture will 
straighten up and lock in. 

Now, turn the horizontal hold con- 
trol just a little bit more. To check for 
correct operation of this control, turn 
the channel selector to another station, 
or to a dead channel, then back to one 
with a picture. If you have it set just 
right, the picture will snap in, firmly 
locked. If you see it break up into slant- 
ing lines for a second or two and then 
lock in, it’s not quite right yet. Adjust 
the horizontal hold control just a little 
bit and repeat the channel-change test. 
If it's worse this time, you went the 
wrong way. Turn it just a wee bit in the 
other direction and repeat. Keep on 
until you see the picture snap in, tight- 
ly locked. 

Finding Troubles. Now then: If you 
can't get the picture to lock in by ad- 
justing the horizontal hold control, but 





Fig. 5. Slanting lines are a sure sign of 
horizontal trouble. You may not see a 
partial picture, just light and dark lines. 


it “sits up” for a split second and then 
falis out slanting the other way, there 
is trouble in the set. In a lot of these, 
if you carefully “fiddle” the horizontal 
hold control, you can make the picture 
straighten up; it will float off sidewise, 
or fall out of sync again whenever 
there is a change in the program. This 
means a trip to the TV shop. All hori- 
zontal hold controls should have a 
“hold range” of about one half of a 
turn at least before the picture starts to 
be unstable. 

There are two common types of 
horizontal hold controls. One is a vari- 
able resistor like a volume control. 
These will have a range rotation of 
about 320 degrees. Normally, you won't 
be able to get the picture very far out of 
sync with this type. The other type is 
actually the adjustable core of a coil. 
(The horizontal oscillator coil.) This 
type should have a special knob with 
an “ear” on it, so that it can’t be 
turned more than 320 degrees. How- 

tCominued on page 64) 
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the thrill of direct two-way radio 

communication with persons on the 
other side of the world, would like to 
try satellite communications from your 
own home with equipment you can 
build yourself, or would like to help out 
with emergency communications during 
times of disaster, the world of amateur 
tadio is the answer. More than a million 
people, of all ages and occupations, in 
almost every country of the world, are 
enthusiastic radio amateurs, and each 
night’s operation is a new adventure. 
As you tune your shortwave receiver 
across an amateur band you may hear 
an Arabian prince talking to a sheep 
herder in Australia, or position reports 
from a teakwood raft drifting across 
the South Atlantic, or one of the 
descendants of the crew of the HMS 
Bounty discussing the weather on tiny 
Pitcairn Island in the remote Pacific. 

Further up the band you may find 
members of an Antarctic expedition 
running phone patches to their families 
in the States, or a missionary in the 
jungles of the Amazon requesting medi- 
cal supplies. But listening is only a 
small part of the thrill of amateur radio 
turning on your own transmitter and 
talking to these same stations is even 
more exciting. 

It's not difficult to become an ama- 
teur, nor expensive, and anyone can 
qualify regardless of previous training 
or experience. Boys and girls 10 years 
old have become amateurs, as have 
men and women of eighty. You do have 
to pass a license exam, but it’s no more 
difficult than obtaining a driver’s license 
and requires about the same amount of 
study. Once you have your license you 
can put an amateur station on the air 
for $100 or less (my first station cost 
the equivalent of $75 of today’s infia- 
tionary dollars), and if you plan your 
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purchases carefully, you can get nearly 
100% return on your investment when 
you want to improve your equipment. 

Amateur Licenses. In the United 
States the amateur licensing structure is 
arranged like a ladder with the easiest 
license, the Novice class, at the bottom, 
and the most difficult, the Extra class, 
at the top. In between are the Techni- 
cian, General, and Advanced classes, 
with each additional class providing 
more operating privileges. Most ama- 
teurs begin as Novices and progress up 
the ladder as they improve their skills. 

The Novice license requires that you 
send and receive International Morse 
code at five words per minute and pass 
a relatively simple, twenty-question, 
multiple choice test on radio funda- 
mentals and regulations. This exam can 
be given in the relaxed atmosphere of 
your own home under the supervision 
of a General class amateur, so you're 
not under the pressure of unfamiliar 
surroundings or an unsympathetic test 
administrator. With more than 275,000 
licensed amateurs in the United States, 
more than likely there is another ama- 
teur right in your own home town and 
perhaps a local radio club. They can be 
located through your local radio parts 
store, high schook science teacher or 
Boy Scout troop and will help you get 
off to a good start. 

The code requirement may sound 
difficult, but it isn’t—if you can memo- 
rize the code elements for the twenty-six 
letters of the alphabet, ten numerals, 
and a few punctuation marks, you can 
probably already receive code at about 
six words per minute. You can bone up 
for the written part of the test with 
The Radio Amateur's License Manual 
which is published by the American 
Radio Relay League. They also publish 
a book on learning the code. 

Within a month of deciding you want 







SOME BOOKS FOR THE 
BEGINNING AMATEUR 
The American Radio Relay League is 
located at 225 Main Street, Newington, 
CT 06111. Their Gafeway to Amateur 
Radio, priced at $2.50, includes How to 


Become A Radio Amateur, The Radio 
Amateurs License Manual, and Learning 
the Radiotelegraph Code. Another ex- 
cellent book is the Novice Radio Guide 
($3.50) published by Ham Radio Maga- 
zine, Greenville, NH 03048. 





to become an amateur you should be 
able to prepare yourself, in your spare 
time, to take the Novice exam. After 
you have passed the test and are wait- 
ing for your new license (“ticket” in 
ham parlance) to arrive, you can’ start 
thinking about putting your amateur 
station together. Remember, however, 
that there are heavy penalties for oper- 
ating an unlicensed transmitter—a maxi- 
mum of two years in jail and a fine of 
$10,000—so don’t get on the air until 
you have actually received your license 
from the FCC. 

Station Equipment. When it comes 
to putting your first amateur station to- 
gether, there are many possible choices 
including home-built equipment (called 
“home-brew”), surplus radio gear, kits, 
and second-hand or brand new, factory 
fresh equipment. Your local radio club 
may have some “loaner” equipment to 
get you started, or a local amateur may 
have some spare equipment he will! let 
you borrow, but eventually you will 
want to have your own. 

At this point you are probably asking 
yourself, “What exactly is the minimum 
equipment required for a practical, 
working amateur radio station?” Well, 
the five basic items are a communica- 
tions receiver, a crystal-controlled trans- 
mitter, a lowpass filter, a telegraph key, 
and an antenna. You'll also need a sta- 
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tion logbook to record your transmis- 
sions (and contacts, if you want) and a 
good clock. Later you may want to add 
a changeover relay which automatically 
switches your antenna between the re- 
ceiver and transmitter, a line monitor 
which tells you how well your transmit- 
ter is matched to your antenna, or a 
variable-frequency oscillator (VFO) 
that allows you to easily move your 
transmitter from one frequency to an- 
other, but these aren’t necessary to get 
started. 

You should also arrange to have a 
sturdy table to put your equipment on 
and a comfortable chair. Folding card 
tables aren’t usually very satisfactory 
for operating tables because they are 
much too flimsy, and radio equipment 
is heavy, but you can often find a rea- 
sonably priced kitchen table or old desk 
at your local Goodwill or Salvation 
Army store. A cushioned secretarial 
chair is ideal, but nearly anything ex- 
cept a deep-cushioned living-room chair 
is usable. 

The Receiver. Of all the items in 
your amateur station, the receiver is the 
most important. It is also the most ex- 
pensive item, but since you can use the 
same receiver as you progress up the 
amateur ladder, a good investment in 
the beginning will pay off in the future. 
Although some Novices build their own 
receivers, this approach is full of pit- 
falls unless you have a more experi- 
enced amateur looking over your shoul- 
der, and I recommend that you begin 
with a good, used communications re- 
ceiver. Later on, after you have built 
some simple radio equipment, you may 
want to tackle your own receiver. 

Although performance is the most 
important consideration when you buy 
a ‘communications receiver, buying a 
receiver is a lot like buying a camera or 
an automobile—all other things being 
equal, your ultimate choice is based on 
personal preference and the “feel” of 
the operating controls. Although “feel” 
is difficult to define, performance boils 
down to three main categories: sensitiv- 
ity, selectivity, and bandspread. 

Sensitivity is a measure of the receiv- 
er’s ability to receive weak signals and 
is specified in terms of input voltage at 
the receiver's antenna terminals in 
microvolts (millionths of a volt) to 
produce a 10 dB signal-to-noise ratio 
(signal ten times as loud as the receiv- 
er’s background noise). Sensitivity of 
One microvolt is adequate for operation 
on the Novice 80- and 40-meter bands 
while one-half microvolt sensitivity is 
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Ten-Tec TX-100 


adequate on J5 meters. 

Recciver selectivity indicates how well 
the receiver separates desired signals 
from interference and is closely tied to 
bandspread and dial calibration. Many 
low cost receivers, for example, use 
only an inch or less of dial space to 
cover a complete amateur band so it’s 
practically impossible to separate one 
signal from another. On the other hand, 
more expensive receivers designed spe- 
cifically for amateur use spread the 
band out over 10 or 12 inches or more 
so adjacent signals are further apart on 
the dial. Selectivity is provided by nar- 
row-tuned amplifiers or filters in the 
receiver that can be visualized as a 
narrow gate through which the signals 
emerge. However, if the receiver tunes 
by the gate too quickly (narrow band- 
spread), it's practically impossible to 
line up the desired signal with the gate. 

Before you buy your receiver, talk to 
local amateurs and ask their opinions. 








Heathkit SB-300 


They can also give you an idea of 
pricing and may even know someone 
who has a good receiver for sale. When 
you have made your choice, try to ar- 
range to use the receiver for a short 
time on a trial basis to find out. if it 
really meets your needs. 

Following are several different com- 
munications receivers, arranged in as- 
cending order by price, that will give 
good performance on the amateur 
bands. Resale value was also consid- 
ered when making this list and, in 
general, if the receiver is still in good 
condition when you decide to sell it (or 
trade it in on a more expensive model), 
you can expect to sell it for nearly 
what you paid for it. 

@ BC342. Military surplus general- 
coverage receiver for 1.5 to 18 MHz in 
six bands. Two rf amplifiers, crystal fil- 
ter, 117 VAC operation (the BC312 
and BC 348 are similar but are designed 
for 12 or 28 voit DC power supplies). 


1942-1945, About $50. 
@ National NC300. Dual-conversion 


amateur band receiver, 1.7 to 30 MHz, 
plus 30 to 35 MHz for VHF converters. 
1955-1958. NC303 is updated version 
introduced in 1958, $75 to $135. 

@ RME 4350A. Dual-conversion ama- 
teur band receiver for 1.8 through 29.7 
MHz. 1956-1957. About $90. 

@ Hallicrafters SX101. Double-conver- 
sion amateur band receiver with one rf 
stage, selectable sideband, and crystal 
calibrator, SXIOIA is later model. 
1957-1960. $90 to $125. 

@ Hammarlund HQ110. Amateur band 
receiver with dual conversion above 7 
MHz. Product detector and one rf stage. 
Introduced in 1958, replaced by 
HQ110A in 1962. $100 to $150. 

@ National HRO-60, Amateur band re- 
ceiver with plug-in coil assemblies, dual 
conversion above 7 MHz. Has rf ampli- 
fier stage, good bandspread and selec- 
tivity. Many still in use. $150 to $175. 
@ Drake 2C. Triple-conversion amateur 
band receiver with 500-kHz tuning seg- 
ments on each band (1968). Hybrid 
design using both tubes and transistors. 
Drake 2A (1960) and 2B (1961) are 
earlier versions. $150 to $180. 

@ Heath SB-300. Amateur band re- 
ceiver covers 3.5 to 30 MHz with 500- 
kHz segments. Rf amplifier, crystal lat- 
tice bandpass filters (1963). SB301 
(1969) and SB303 (1971) are later 
versions with increased use of semi- 
conductors. Homebuilt from kits. $200 
to $300, depending upon model. 

e@ Collins 75A4. High performance 
amateur band receiver with variable IF, 
highly selective IF filters, crystal cali- 
brator, noise limiter, and Q-multiplier. 
Generally conceded to be one of the 
best amateur receivers ever produced. 
$300 to $450, with high serial numbers 
(5000 and above) demanding higher 
prices. Collins 75Al1, 75A2 and 75A3 
are earlier versions priced in the range 
from $125 to $250. 

This is only a sample of the many 
used communications receivers which 
can be found on the market, but will 
give you an idea of what is available. 
Generally speaking, the newer models 
offer a little better performance, or in- 
clude more built-in amenities such as 
crystal calibrators, highly-selective _fil- 
ters, and Q-multipliers; but just being 
newer doesn't necessarily make it bet- 
ter. Some older, well built receivers will 
run circles around brand-new, inexpen- 
sive models fresh off the shelf. 

Receiver Kits. You may want to 
consider building your own receiver 
from a kit. This approach has few of 
the pitfalls associated with building a 
receiver from scratch, and you can 
learn a lot about radio construction 
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Fig. 1. Simple half-wavelength dipole 
antenna is inexpensive and easy to 
build. Length depends upon the 
desired operating frequency. 
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Fig. 2. Simple multiband antenna system 
for operation on 80, 40, and 15 meters. 
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from building a kit. Even if you've 
never built any electronic gear before, 
you should have no trouble—the con- 
struction manuals are well illustrated 
and provide step-by-step assembly in- 
structions. 

The Heathkit HR-10B five-band ama- 
teur receiver kit, for example, covers 
the amateur bands from 3.5 to 30 MHz, 
includes a selective crystal IF filter, and 
offers performance comparable to much 
more expensive factory-built receivers. 
The HR-{0B has a built-in signal- 
strength meter (S-meter), a calibrated 
slide-rule dial, separate rf and audio 
gain controls and is priced just over a 
hundred dollars. You will need a vac- 
uum-tube voltmeter (VTVM) and a 
signal generator for receiver alignment, 
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but you can probably borrow these 
items from a local radio amateur or 
electronics hobbyist. 

The Transmitter. Since Novices are 
limited to CW (telegraphy) operation 
and transmitting powers of 75 watts, as 
you progress up the amateur ladder the 
first item in the station to get replaced 
is the transmitter—usually with a higher- 
power unit that can be used for voice 
transmissions (called phone or single 
sideband). This means that new Novices 
have a large selection of tsed equip- 
ment from which to pick. There are 
also some excellent older CW-only 
transmitters on the market which are 
very good values. Many of these are 
still being used by old-timers who pre- 
fer CW operation to phone, but they 
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can still be found if you look around. 
There may even be an amateur in your 
home town who has an unused CW 
transmitter sitting on his shelf, the one 
he started with and has held onto for 
sentimental reasons. 

Novices have the choice of crystal 
control or VFO operation. Although a 
VFO allows you to move at will from 
one frequency to another, you must 
have a well calibrated VFO or receiver 
to make sure you don’t operate outside 
the Novice band limits. Crystal control, 
on the other hand, is less expensive, and 
you know exactly what frequency you're 
operating on. As a Novice I recommend 
that you start out with crystal control, 
and after you've gotten your fect wet 
with some actual on-the-air operation 
you can consider going to VFO fre- 
quency control. 

Some amateurs have started with 
military surplus transmitters, but except 
for the old ARC-S5 series (also known 
as Command Sets), military equipment 
usually presents more problems than the 
beginning radio amateur can cope with. 
They are poorly shielded for the most 
part, so you may have difficulties with 
television intereference, and many re- 
quire rather special power supplies. If 
you happen across a surplus military 
transmitter that has already been de- 
bugged by a more experienced amateur, 
it may be a good buy, but I recommend 
that you stick to transmitters which 
were designed specifically for the ama- 
teur service. 

You may also elect to build your own 
transmitter. Compared to receivers, 
transmitters are relatively simple and 
can be built without too much difficulty. 
In fact, if you pick up a couple of 
junked tube-type television sets from 
your focal radio-TV store, you will 
probably end up with enough parts to 
build several transmitters! Several excel- 
lent transmitter circuits appear in the 
Radio Amateur’s Handbook and Under- 
standing Amateur Radio, both of which 
are available from the ARRL. 

You may also want to consider build- 
ing your transmitter from a kit. The 
Heathkit DX-60B, for example, which 
sells for about $110, is designed to 
operate at the 75-watt level with crystal 
or VFO control. An optional VFO, the 
Heathkit HG-10B, is priced at $57. 
Since the DX-60B will work on al! five 
high-frequency amateur bands, and also 
includes built-in amplitude modulation 
for phone operation, it makes an excel- 
lent starter transmitter because it will 
provide good service as you advance 
to the General class. 
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The Heathkit HW-16 is one of the few transceivers ever designed specifically for 

the Novice amateur. It features CW operation on the 80, 40, and 15 meter bands, true 
break-in capability with solid state T/R switching, 75 watts input for Novices and up 
to 90 watts for General and above. The HW-16 is available for $129.95 plus shipping 
from Heath Company, Benton Harbor, MI 49022. 
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For the budget-minded Novice, how- 
ever, the used equipment market repre- 
sents a vast resource. Following are 
some excellent CW transmitters that 
can be found on the used equipment 
market. Although some of these units 
wil] run higher power than Novices are 
permitted, they can be easily throttled 
back to 75 watts input. 


GOLDEN OLDIES 
@ Heath DX20. 50-watt crystal-con- 
trolled transmitter, originally built from 
a kit. 80 through 10 meters. 1955-1959. 
$15 to $25. 
@ Heath DX35. 90-watt crystal-con- 
trolled transmitter originally built from 
a kit. Includes built-in modulation for 
phone operation. 80 through 10 meters. 
DX45 is later version. 1958-1961, $25 
to $50. 
e@ Heath DX100. 180-watt transmitter 
with built-in WFO and modulator for 
phone operation. 80 through 10 meters. 
DX100B is later version. 1958-1965. 
$40 to $75. 
@ Ten-Tec TX100. 75-watt crystal-con- 
trolled transmitter designed for Novice 
80, 40, and {5 meter bands. Features 
preset antenna loading contro! for sim- 
plified tune-up. $50 to $75. 
@ Drake 2-NT. All-band CW _ trans- 
mitter with built-in antenna changeover 
relay, and CW break-in circuit. 100 
watts input. Optional VFO available. 
Companion to Drake 2C receiver. De- 
signed specifically for the Novice. 1967- 
1968. $65 to $90. 
@ Johnson Ranger. All-band CW trans- 
mitter with built-in WFO. Originally 
available as a kit or factory built. 90 
watts input. Still very popular, price is 
stable. $75 to $100, with higher prices 
for factory-built units. 
e Collins 32V3. All-band CW trans- 





mitter with excellent built-in WFO. 
About 150 watts inputs. Ruggedly built, 
typical price of this transmitter has 
changed little in 10 years. 1950s. $125 
to $150. 

@ Johnson Valiant. 200-watt CW trans- 
mitter with built-in VFO, break-in, an- 
tenna changeover relay and provision 
for phone operation with optional mod- 
ulator or SSB adapter. Factory and kit 
versions. Valiant II is later model. $125 
to $200. 

Transceivers, Still another possibility 
for the beginning amateur is the trans- 
ceiver—a unit which combines the re- 
ceiver and transmitter into a single unit 
of equipment. Although a bit more ex- 
pensive than either a transmitter or 
receiver, in many cases the transceiver 
represents an overall savings on buying 
separate units. Unfortunately, few trans- 
ceivers have been designed specifically 
for the Novice (the Heath HW-16, 
$129.95, is one exception). However, 
there are a number of higher-power 
amateur transceivers which can be used 
by the Novice. Before you purchase a 
transceiver, however, get some help from 
a more experienced amateur because 
some of these units cannot be efficiently 
operated at 75 watts input, the maximum 
Novice power level. 

The Antenna. The antenna is a very 
important part of your amateur radio 
station, but it is also the least expensive. 
(Your antenna can also be the most ex- 
pensive item, but few beginning ama- 
teurs install anything more complex 
than the simple dipole antenna shown in 
Fig. 1.) Your antenna should be as 
high as possible, and suspended away 
from any nearby objects, but many 
amateurs Operate very successfully with 
antennas in their attics or with antennas 
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costs one of the best ways to save a 

buck is to install a wall fan. No, 
we're not kidding. Wall fans can give 
you a couple of extra years on a paint 
job, eliminate the need for an air con- 
ditioner or two, keep your basement 
shop supplied with fresh air to cut down 
on tool rust, exhaust chemical fumes 
from your darkroom or printed circuit 
board preparation area, and even get 
rid of stale household odors (though 
odors don’t gencrally cost you money). 

Still think we’re joking? Okay, let’s 
take a closer look at how a wall fan 
works for you. First the kitchen. Any 
family cooking introduces grease mole- 
cules into the air. Unless it’s sucked out 
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by a well-ducted range hood (not one 
of those recirculating filters) the grease 
spreads throughout the house, darken- 
ing wall and ceiling paint and wallpaper. 
Quite often the house that needs re- 
painting every three or four years can 
get six years or more on a paint job 
(or wallpaper) if there’s a good wall 
fan in the kitchen. 

And when it comes to saving power, 
a good fan is king. Say you've got a 
good size air conditioner in the living 
room or den. But the kitchen and din- 
ing area steams from the oven when 
you cook. There’s no need to invest in 
extra air conditioners—and the extra 
electric cost; just install a moderate size 
wall fan in the kitchen or dining area 





Fig. 1. Pick a location for the grille-damper, 
and make certain it’s between two wall 
studs. Using the duct as a template, 

scribe the outline on the wall and then 
use a razor to cul away the wallpaper. 


Fig. 2. lf the wall is sheetrock (drywall) 
score the outline with a knife, a narrow 
chisel, or an old screwdriver, then cut all 
the way through and punch out the 
circle. 


by Dan Gannon 










—about 600 to 650 cfm (cubic feet per 
minute). It will pull in just enough cool 
air to keep the kitchen and dining area 
comfortable. You won't need a sweater, 
but you won't be supporting the local 
electric company with extra—unneeded 
—air conditioners. You can pull off the 
same trick if you have a small bedroom 
or den opposite an air conditioned 
room. A small wall fan will generally 
pull in enough cool air to keep you 
comfortable without exhausting all the 
cold air in the next room. Just keep in 
mind that a wall fan takes a lot less 
electric power than an air conditioner, 
and a kilowatt saved pays for the next 
increase in gasoline and home heating 
oil, 








Fig. 3. If the wall is plaster, scribe the 
outline and then chip out the plaster until 
the lath is exposed. The lath can be either 
strips of wood, wire mesh, or plasterboard 
~a sheetrock-type material with a pattern 
of large holes into which the plaster 

locks when dry. 
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Down in your shop a wall fan will 
expel damp moist air and suck in drier 
air from upstairs. It's not as efficient as 
a dehumidifier, but a dehumidifier is 
really a small air conditioner and costs 
almost as much to run. Not every base- 
ment is damp enough for a dehumidi- 
fier; often, a fan is all that's needed to 
keep rust off your tools. And don't 
overlook the fact that a fan will suck 
out the fumes from printed circuit 
chemicals, Krylon-type spray paints, 
and plastic solvents. The lungs you save 





Fig. 4. If you have made a measuring 
error and find a stud running past the 
hole, don’t panic. The wall will stand even 
if you cut through one stud. Use a saber 
saw to trim the stud so the cuts 
correspond to the circular duct pattern. 





Fig, 10, If you have no one to help when 
mounting the fan assembly, cut down the 
overall weight by removing the motor 
and fan from the rain shield. Secure the 
shield to the wall and then install the 
motor and fan. Note the electric wires 
from inside the house coming up through 
the shield. 
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might be your own. 

“Fine,” you say, “I’m ready for a 
wall fan.” Unfortunately, a commercial 
installer will charge the cost of his next 
vacation to install any fan. And if your 
house has brick walls, he'll take his next 
two vacations on you. But the truth is a 
wall fan installation can be done by 
anyone familiar with tools, and you as 
an electronics hobbyist should be per- 
fectly able to do a professional installa- 
tion. After all, you have most of the 
tools, and what you don’t have can be 


Fig. 5. Remove any insulation between the 
inner and outer walls and then drill 
through the exact center of the outer 
wall. The hole will be the pilot when 
you're working on the outside. If the 

wall is masonry or brick use a carbide 
tipped bit. A standard bit is okay for a 
frame construction (wood siding). 


Fig. 11. Install the motor, making certain 
the BX cable armor runs all the way to 
the motor connection box to provide a 
solid electrical ground. If you’re using 
Romex wire make certain you use the 
type with the ground wire, and double- 
check that the ground is secure at the 
motor. 


rented for well under $10 a day. 
Before we show you how easy it is to 
install 2 wall fan, the first step is to get 
the right fan. Virtually every hardware 
and discount store sells wall fans; there 
are more models than politicians look- 
ing to raise your taxes. We suggest the 
type where the fan itself is outside the 
house (in a waterproof housing), so it 
sucks the air through a duct, rather 
than pushing it through. What's the 
difference? Almost maintenance-free 
ducts. When the fan is inside the house 








Fig. 6. Before cutting the outer wall and 
mounting the fan unit, install all the 
necessary electrical wiring. While you can 
use a simple on-off switch, a multi-speed 
selector switch or variable speed control 
can be a great help when you want to 
move air slowly, in small quantities. 








Fig. 12. Here is a close-up of the fan 
motor and electrical connections. BX 
cable comes from house wiring and 
connects to an electrical box mounted on 
the motor, Wire nuts cover the splices. 





at the start of the duct to the outside, 
the fan pushes the air into the duct. The 
air pressure decreases along the duct 
and the grease drops off along the duct. 
Eventually, the duct will have a heavy 
grease layer that will have to be cleaned 
out. 

When the fan is on the outside, at the 
end of the duct, the air velocity builds 
as it travels through the duct to the fan, 
and much more grease is discharged— 
less settles along the duct. 

When the fan is mounted outside, 





Fig. 7. While a saber saw can be used to 
cut through a frame outer wall, something 
a lot heavier is needed for brick. You 

can hack away at the brick with a cold 
chisel and sledge, but a few dollars spent 
to rent an electric hammer (with chisel 
bit) will let you bust out the wall in 
minutes. Note the screw sticking through 
the pilot hole, used to center the duct 
circle scribed with chalk. 





Fig. 13. After the connection has been 
made, the box cover is screwed in place. 
Now check that the fan rotates freely 
and the housing is secured firmly to the 
wall. Some weatherproofing caulking is 
necessary. Less than one half a cartridge 
from a grease-gun squirter is needed. 


the input to the duct has automatic 
damper doors that keep out the cold air 
in winter and bugs in summer. When 
the fan starts, air velocity (suction on 
the duct side) causes the doors to au- 
tomatically open. 

One of the best choices in fans from 
a budget and ease-of-installation view- 
point is the NuTone WF-IN for wall 
mounting, or its cousin the RF-1N roof 
fan. Both are rain-proof and are the 
same type as used at your local piz- 
zeria—and you know what kind of ex- 


Fig. 8. The final trim is done by hand 

with a cold chisel and smal! sledge. The 
sheet metal duct should just slide through 
the hole without bends or a force fit. 
Chip away small bits of brick until the 
duct can slide in and out easily. 





Fig. 14. Finally, secure the motor’s cover 
in place to complete the outside installa- 
tion. Turn the pewer on and check that 
the fan rotates quietly without hitting any 
obstruction in the 8-inch duct. The neat 
appearance and Jow noise level of the 
fan will not be offensive to your 
neighbors. 


haust problems a pizzeria has, or for 
that matter, any restaurant. 

Both fans take a multi-speed control, 
standard 8-in. round ducts, automatic 
damper, and a mesh grease filter. To 
show how easy’a wall fan installation 
can be, we've taken on the most difficult 
of all: a house with a brick wall. Just 
follow the steps shown in the photo- 
graphs and you'll have as little trouble 
as our installer—an electronics hobbyist 
with little in the way of carpentry ex- 
perience. B 


Fig. 9. The damper assembly is generally 
long enough to pass through thin-walled 
buildings. If you need extra length, 
standard 8-in. flue pipe obtainable at local 
plumbing outlets can be cut to size. 









Bi; 


Fig. 15. After the fan is checked out for 
operation and multi-speed control (if so 
equipped), install the automatic damper 
doors and grille on the inside. Be very 
careful not to bend or force the damper 
doors into the duct. Make certain the 
dampers swing open at all settings of the 
fan’s multi-speed control. The wire screen 
should be removed periodically for 
cleaning. Don’t wait too long; if you do, 
you'll be wasting valuable electricity. 


NuTone offers an interesting fan catalog you can obtain by circling No. 23 on the Reader Service Coupon on page 17 
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Fig. 1. The basic rear speaker package has 
the speakers and matching protective grill 
assemblies. Note the large outer surround 
on the speaker cones; a pretty reliable 
guide that these relatively small Radio 
Shack speakers pack a lot of solid bass. 
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Fig. 2. You might have to jackknife 
yourself into the trunk to make a few 
connections so make certain the trunk is 
completely empty before you start. Yes, 
get rid of the spare tire too. 





Fig. 3. The rear deck. Concealed beneath 
that layer of carpeting is a steel deck with 
the speaker cutouts already prepared at 
the factory. Even the speaker mounting 
studs might already be installed. 
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peted floors, leather seats, and leg 

room for a giant, big fat luxury cars 
generally have much better sounding ra- 
dios and tape players. Quite often the 
luxury car’s sound quality begins to ap- 
proach or equal what we'd accept as 
hi-fi in our home. 

But the secret to a luxury car’s better 
sound is not necessarily that the radio 
or tape player is any better than what's 
put into a budget car; rather, the gold- 
plated Detroit Iron probably has rear 
deck speakers, and that's what gives it 
that big sound. 

When speakers are mounted on the 
rear deck the entire trunk becomes a 
speaker enclosure, and it ts a funda- 
mental rule of automobile sound that 
the larger the enclosure the better the 
bass. Also, with the speakers facing up- 
wards the highs bounce off the slanting 
Tear windows towards the passengers; 
the reflection also disperses the highs, 
creating a “sttrrround-sound” that en- 
velops the passengers in a total experi- 
ence—as if they were one of the mu- 
sicians. 

Yes, rear deck speakers make any 
auto radio or tape player sound better, 
but there’s no reason you have to wait 
for a luxury car in order to enjoy a big, 
tich sound. We don't know about those 
cheap foreign imports where everything 
but the four wheels and a body is left 
off to keep the price down, but Ameri- 
can-made cars are factory-equipped for 
rear speakers. In most cases a-piece of 
cardboard is all that separates you from 
rear speakers. You see, here in the 
U.S. the manufacturer can’t be bothered 


Bees THE oBvious luxury of car- 





Fig. 4. Just one speck of dust in the cone 
from installation will rattle for ever and 
ever, But if you wrap the speaker in an 
old pantyhose (or even new pantyhose of 
the 2-for-a-$1 variety) you'll be able to 
keep chips out during installation, and the 
heavier dust—which also rattles—that 
settles in after the speakers are installed. 
Leave enough slack in the material so it 
can be completely wrapped around the 
speaker when you're finished. 








with making one model for the guy who 
wants rear speakers and a different 
model for the buyer who doesn't even 
want a radio. So he makes one basic 
metal rear deck pre-cut for speakers. If 
you order the car without speakers the 
assembly plant covers the metal rear 
deck with cardboard, hardboard, or fab- 
ric, concealing the speaker cutouts. If 
you order speakers factory installed, the 
assembly plant simply substitutes a cov- 
er that also has speaker cutouts, and 
installs the speakers. If you get the car 
without speakers and then decide you 
want rear speakers the dealer hands a 
knife to the least skilled man in the 
shop and tells him to cut out the cover 
and install the speakers. 


To make life just a little bit easier for 
everyone, many cars are already pre- 
wired for rear deck speakers even if 
they haven't been installed at the as- 
sembly plant. Again, it’s often easier for 
Detroit car makers to stock one general 





Fig. 5. Hf you cut and wrap the pantyhose 
carefully it should look like a factory 
installation. 








THE REAR DECK . ~ 





purpose wiring harness than several dif- 
ferent models. Often, the rear speaker 
wiring is tucked into a rear quarter 
panel along with some extra wires for 
a rear window defogger, trunk lamp, 
etc. If you have been wise enough to 
get your car’s service manual you'll be 
able to locate concealed wires by using 
the schematic and wiring pictorials sup- 
plied in the manual’s electrical and ac- 
cessory sections. Even if your car isn’t 
prewired, the manual will tell you where 
the front-to-rear wiring channel is lo- 
cated. ‘If you know where the channel 
is located you can run a wire from the 
trunk to the dashboard in less than 15 
minutes. If you don’t know where the 
channel is located, or even if there is 
one (and there is), you can spend an 
hour or more trying to get a pair of 
speaker wires from trunk to dash. 
As for the speakers themselves, get 
the best; the difference in price be- 
tween good-quality speakers and poor 


Fig. 6. Cut a hole in the rear deck cover 
corresponding to the cutout in the steel 
deck undemeath. 





ones is only a few dollars. It won't be 
worth your time and effort if you save 
a couple of bucks only to wind up 
with fourth-rate sound quality. 

The best place to find high-quality 
auto speakers is a local general parts 
distributor (not an auto-sound specialty 
shop), or one of the national chains; 
for it is in these places that you'll get 
a chance to listen to the actual speaker 
you'll buy, or at least have easy return 
privileges if you decide you want a bet- 
ter-quality speaker. 

The rear deck speaker kits shown in 
this article came from Radio Shack. 
You'll note that although the speakers 
are small they have a relatively large 
magnet and an obvious large and soft 
cone surround. This is the stuff of big 
bass, even in small speakers, and is the 
payoff when you've completed the in- 
stallation. Your only problem is to 
check the size of the cutouts in the rear 
deck first, and then get the speakers 
that match. For example, you might 
have 5-inch round cut outs, or 4 x 5- 
inch or 5 x 7-inch oval. Get the right 
size. Don’t try to use a 4 x 5 ina 
5 x 7 cutout. Part of the sound quality 
is determined by the fit of the speaker 
against the rear deck, so match the 
speaker to the cutout. Finally, get a 
complete mounting kit: It will save 
problems later when you try to match 
a protective grille to a speaker bought 
earlier; somehow, it usually doesn’t 
come out right because the holes don’t 
match when you buy one picce here, 
another piece there. 

Okay. Ready? Just follow the photo- 
graphic illustrations to terrific sound. @ 





Fig. 7. Here’s how it looks from inside the 
trunk. Note that in this car even the 
speaker mounting holes are pre-punched. 
Just drill through the rear deck cover from 
the trunk side. The metal tabs at the rear 
hold the speaker wires when they are 
bent upwards. 





- 


Fig. 10. View from the top. Brush all debris 
and chips off the pantyhose shield. 





Fig. 9. Connect the speaker wires and 
route the wires so they are off the floor 
where they cannot be damaged. 





Fig. 8. Install the mounting screws—held in 
place with Tinnerman nuts, or tape—and 
then carefully fit the speaker over the 
screws. Snap down the gril! and the 
installation is complete. A neat, 
professional job that looks like it came 
straight off the assembly line. 
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Economy and 
is reason an 
unsightly CB, Ham, 
and radio antenna cables 


gh to install 


where they belong. 


Fig. 1. A Mosley outlet kit comes with 
every part needed, There's no “electrical” 
box because none is needed. The four 
metal strips screw together to form a 
quick-mount, the easiest way to attach the 
plate to the wall. Note the UHF connectors 
are supplied with hoods to maintain a 
transmission line’s characteristic 
impedance. Outlet kits are available in 
many configurations: with TV connectors, 
rotator jacks, single or dual connectors, 
etc. You can even get just the plastic 
plates and customize your own outlet. 
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convenience 


Sw. TV 


shortwave listeners needed outdoor 

antennas, and the usual place for the 
receiving or transmitting equipment was 
the bedroom or basement. To bring a 
transmission line in from the cold, one 
simply punched a hole in the wall, 
routed the line through the hole, packed 
in caulk for weatherproofing and, most 
likely as not, strung the line across the 
ceiling from entrance to equipment. 

Today, with CB (citizens band radio) 
in the living room, not to forget VHF- 
TV, UHF-TV, antenna rotators and 2- 
meter radio amateur transceivers, the 
wiring can easily start to resemble a 
rat’s nest of criss-crossed leads and 
cables running around radiators, door- 
ways, and mouldings. 

One way to keep down the number of 
chips in the plaster from cable tacks 
and clamps is to take a tip from new 
home/office construction and simply 
build in a communications outlet right 
adjacent to the equipment. Just as you 
would plug in the equipment’s line cord, 
so you would plug in the antenna. 

Communication outlets provide just 
about any type of connection needed 
for modern communications or consum- 
er equipment. Using a standard electri- 
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cal-size plastic plate, they come with 
UHF connectors, 300-ohm ribbon and 
75-ohm coaxial TV connectors, antenna 
rotator cable jacks, TV distribution J- 
jacks, combinations of jacks and con- 
nectors, or just blank so you can cus- 
tomize the outlet to your needs. Best of 
all, the plates come with quick-mounts 
that eliminate the need for metallic 
electrical boxes and/or adaptors. 








Fig. 2. First step is to tape the supplied 
cut-out template to the wall. Then cut 
through the wall following the template. 
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Fig. 3. In typical modern wall construction used in your 

home there is a top and bottom (sole) plate to which the studs 
are nailed. You must drill through both the ceiling or floor, 

and the plate in order to get your wiring into the wall. In some 
construction a fire stop (or “cat”) is nailed between the studs. 
Either you must break through the wall in order to drill 


“DRILL HOLE 
AT ANGLE 


JOISTS 


through the fire stop or route the cable up from the basement. 


In my case I needed connections for 
both a CB and 2-meter transceiver, so ] 
selected a Mosley kit with two UHF 
connectors (see Fig. t). The kit came 
complete right down to the last lock- 
washer and nut. I got the two connec- 
tors, hoods to maintain the character- 
istic coax cable impedance at the con- 
nector, a pre-drilled wall plate, all the 
miscellaneous hardware and four metal 
Strips that turned out to be the easiest 
plate mounting hardware I ever used. 
Most important, the kit contained a full- 
Size template for the wall opening. 

With a little help from the boy who 
delivers the morning papers, I had the 
whole bit installed in less than 30 min- 
utes. True, getting the antennas on the 
roof took longer, but that’s another 
story. 

Get Started. First step in installing 
a communications outlet is to get the 
antenna cables from the outside to the 
wall where the outlet will be. Best bet 
is to run the transmission line into 
the attic or basement where it can cross 
to the wall sight unseen. That's the easy 
part. 

Next, locate a hollow spot in the wall 
--between the wall studs—and mark the 
desired outlet location. Tape the tem- 
plate to the wall and cut the opening 
(see Fig. 2). If the wall is sheet rock 





(drywall) you can cut the opening 
with a keyhole saw. If the wall is plaster 
use a drill, saw and/or chisel and lots 
o’ luck. A good way to keep plaster 
dust from settling on everything in the 
room is to run a vacuum cleaner with 
the nozzle right up against the opening 
as you cut through. 

Now you must get the transmission 
cables from the attic or basement into 
the wall opening. Fig. 3 shows a cross- 
section of a typical wall construction. 
Note there is a top and bottom (sole) 
plate, which is generally a 2 x 3 or 2 x 
4 to which the wall studs are nailed. 
Whether bringing the cables in from the 
attic or basement, you must drill 
through both the flooring (or ceiling) 
and the plate. The best tool for this job 
is a %-in. or 1-in. spade bit mounted 
in a 12-in. or 16-in. extension. An ex- 
tension for the bit is generally required 
because a spade bit shank is usually just 
a mite short of going through the floor 
and plate. 

What do you do if the wall is directly 
over or under a floor or ceiling joist so 
you can't drill straight up or down? No 
problem. Place the bit on the joist about 
1 in. from the floor or ceiling and drill 
through at a sharp angle. You’ve got 
from three to four inches of wall thick- 
ness so the drill should wind up inside 


Fig. 4. lf you should be so unlucky as to have the wall directly 
under or over a joist simply drifl in at a shallow angle— 

but be careful the angle isn’t so flat you come out in the room 
outside the wall. A 12-in. or 16-in. extension for the drill 

bit will allow you to easily drilf at better than 45 degrees 

to the ceiling or floor. 


the wall. But take care. If the drill bit 
angle is too flat the drill will wind up 
outside the wall—in the room. Figure 4 
shows how easy it is. 

In and On the Wail. Pass the cables 
into the wall and fish them through the 
cutout in the wall. (See Fig. 5). Leave 
about two feet of cable in the room. 
Excess cable remaining after the instal- 
lation is complete can be folded back 


g 


t 





Fig. 5. Fish the cable(s) through the cut-out 
and feave about two feet outside the wall. 
The excess can be folded into the wall 
when you're finishing the installation. 
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ANTENNAS FROM YOUR WALLS 


into the wall or pulled back up towards 
the antenna. To avoid possible damage 
- if a transmitter will be used, tag the 
cables so you know which cable is what 
antenna. 

Attach the required connectors to the 
cables. If you're using coaxial cable as 
shown in Fig. 6, temporarily secure the 
hood to the connector with one or two 
screws when soldering the cable shield 
to the hood. Remove the screws before 
installing the connector(s) on the plate. 

Next, install the quick-mount strips 
to the wall cutout; one pair at the top 
and one pair at the bottom. They clamp 
to the wall via screws—no drilling is 
needed. The plate will be flat to the wall 
only if the indented part of the strips 





Fig. 6. Attach the cables to the connectors before the 
connectors are mounted on the plate. If your connectors have 
hoods, as shown, secure the hood to the connector with a 
single screw to insure a proper cable-shield-to-hood solder 


connection (with no shorts). 





Fig. 7. Install the quick-mount strips; the U-indent on the 
outside strip must face the interior of the wail. 
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point towards the interior of the wall. 

Install the connectors on the plate 
and position the plate against the quick- 
mount strips. You should be able to see 
the threaded holes in the strips through 
the plate’s mounting holes. If you can’t 
see the threaded holes, loosen one strip’s 
screws and reposition the strip until the 
holes in both strips line up with the 
holes in the plate. Do not try to force 
the strips—loosen the screws. The strips 
are secure and firm if the wall is un- 
damaged, but forcing the strips without 
loosening their screws will damage the 
wall. 

Just a Bit More. Finally, you must 
be certain you haven’t shorted the 
cables when soldering to the connectors. 
Good reception of a TV picture is an 
indication of proper installation of TV 
cables. An ohmmeter will suffice as 


oe 


Fig. 8. Finally, attac 
the plate to the quick-mount strips. If the installation is to be 
used for transmitting you must check out the system with 


checkout for a rotator cable before ap- 
plying power. 

But if you have installed transmitting 
cables you must check out the installa- 
tion with an SWR indicator (meter, 
bridge, etc.). The SWR meter reading 
should be, at most, a smidgen higher 
than the antenna’s normal SWR value. 
If you get readings such as 3:1, 5:1, 
10:1, efc., it’s most likely you have 
some problem at the connector—prob- 
ably the connection between the cable’s 
shield and the connector’s hood. 

If everything checks out, simply plug 
your equipment in, just as you would 
an ordinary power plug. No matter if 
you install an MATV (Master Antenna- 
TV) system or quad antenna for your 
CB rig, the installation cost to you will 
only be the price of parts—you pocket 
the inflation-boosted labor charges. m 





a transmitter and VSWR meter. 





Fig. 9. Tom Gavaras of Wayzata, MN keeps a neat shack with 
antenna cables as well as other leads out of sight. That’s an RTS 
ex-military receiver that pulls in long and medium wave signals. 





The DMer’s First Listenine Shack 






All you need to know about 
getting started in shortwave, 
radio and TV listening with rich 
man results on a tight budget! 


by Don Jensen 





~DXing—began over a half century 

ago when electronics was still in its 
infancy. But it is still growing in popu- 
larity today. The basic reason is that 
DXing is a hobby that anyone can en- 
joy. Listeners include ten-year-olds with 
no more technical background than a 
grade school science course can provide. 
But also numbered among their ranks 
are retired electrical engineers and col- 
lege profs with physics Ph.D.s. By oc- 
cupation, DXers are lawyers and labor- 
ers, technicians and truck drivers, 
secretaries and students and, yes, even a 
hermit living in the wilds of northern 
Michigan. 

In DXing, money is no object. That 
is, the state of one’s bank balance is not 
a major factor. Sure, you can invest 
thousands in elaborate radio gear. One 
company, the Technical Materiel Cor- 
poration, sells its GPR-110 receiver for 
a cool $6,240. But if you've only got a 
relatively few bucks in your jeans you 
can still buy a piece of the DX action. 
And with a bit of luck and resourceful- 
ness you could get started in the hobby 
for as little as “zip,’ nothing, zero 
dollars! 

At first blush you might think that 
DXing is an expensive hobby. And if 
you plan to fork over, say, $500 for a 
cushy radio receiver at the outset, you'd 
be at least partially right. The outlay 
might be less formidable, however, 
when you realize that with a minimum 
of upkeep that rig can bring you thou- 
sands of hours of DXing enjoyment 
over the next decade or so. On a cost- 
per-year basis there are plenty of hob- 
bies more costly. 


T HosBy of distant radio listening 


Still, if you haven’t the half a thou 
now, all that is dream talk and much 
beside the point. So let’s talk realities 
and how you can get started in DXing 
on a penny-pinching budget. 

Where to Hang Your Hat. The first 
order of business, of course, is to set 
up your DX shack. Shack? OK, that's a 
bit of hobby nostalgia that has survived 
in the DXer's jargon from the early 
days of radio. Then, perhaps, a DX 
shack was literally that, a backyard 
shed or workshop where the hobbyist 
could retire (or in some instances, no 
doubt, was exiled) to putter with his 
electronic gadgetry. Thus Mom was 
spared the worry of solder splattered on 
the parlor rug and the youngsters could 
play safely far from high voltage sparks 
without depriving Pop of his fun. 

Today, though, most DX shacks can 
be found in a spare bedroom, a rec 
room or den, or maybe in the corner of 
the basement. Less colorful than in days 
of yore, perhaps, but infinitely more 
comfortable for the DXer. 

Don’t forget the creature comforts 
when you select a location for your DX 
shack. In attic, basement or unused 
room things may be dandy in summer, 
but heating may be a problem in Janu- 
ary. A space heater could be the answer 
here. Consider, also, air conditioning if 
that seems appropriate in your climate 
Since either can be costly, though, a 
little foresight in selecting a spot for 
your listening can pay off. DXing is sup- 
posed to be relaxing, and shivers and 
perspiration, in season, are not condu- 


cive to that. 
Power and light . . . both are factors. 


While it is possible to operate some DX 


gear on batteries, the cost of C and D 
cells or nine-volt batteries can mount 
quickly. You'll want a suitable electrical 
outlet near your operating area. When 
it comes to lighting, about all that can 
be said is that it should be adequate for 
the job to be done. Who wants to squint 
through the gloom to read the frequency 
on the receiver’s dial? Some DXers pre- 
fer incandescent lighting to fluorescent. 
Older fluorescent lamps had a nasty 
tendency to produce electrical noise 
(QRM) in a receiver. Today, modern 
fluorescents seem to have licked the 
worst of these problems. 

Besides these considerations your 
shack should be equipped with a com- 
fortable chair and, of course, work 
space for your gear. This could be an 
old desk, a table, or a shelf built of 
plywood or fumber odds and ends you 
may have around, The budget-minded 
will have little difficulty in scrounging 
up the necessary items to outfit his 
shack. A bookcase, a file cabinet, what- 
ever else suits your fancy can be added. 

The Big Ear. The one essential piece 
of equipment in any DXing setup is, 
it goes without saying, the receiver. 
Radios suitable for the hobby come in 
a wide range of prices. A communica- 
tions receiver, one designed especially 
for monitoring the more distant signals 
under conditions which are seldom opti- 
mum, can. cost thousands, as previously 
noted. Excellent communications sets 
can be had new for around $500-$600; 
in kit form for several hundred dollars 
less. 

Unfortunately, these days it is not 
possible to buy, as it was a few years 
ago, a true communications receiver, 
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new and assembled, for under $150. But 
if you have even a little electronics 
know-how ... or if you can read and 
follow directions . . . a receiver kit may 
be the ticket. Heathkit (Heath Com- 
pany, Benton Harbor, MI 49022) has a 
couple of relatively inexpensive kits that 
may interest you. 

With the dwindling number of new 
communications receivers on the market 
now, many DXers are giving serious 
consideration to a good used set. Com- 
munications rigs that sold new for sev- 
eral to many hundreds of dollars can 
be purchased for a fraction of their 
original price~25, 50, 75 percent off 
what the original owner paid for them, 
depending on age and condition. One 
listener in Hawaii tells of picking up a 
30-year-old communications receiver at 
a flea market for one dollar. “Believe it 
or not," he wrote to us recently, “it 
works!” 

Flea markets and gatherings of radio 
“hams” are good places to hunt for a 
receiver bargain. If you can buy cheaply 
enough you can afford a thorough over- 
haunting by a competent radio service- 
man to bring a so-so receiver up to 
snuff. Don’t let the radio’s age alone 
deter you. A number of the top DXers 
around frankly prefer communications 
receivers originally manufactured a dec- 
ade or more ago to some of the current 
models. 

Radio dealers, especially those who 
radio equipment, often 
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take older receivers in trade on newer 
ham gear. Usually these distributors 
will check out, realign and refurbish 
these used receivers before reselling 
them. Most will guarantee that these 
sets are in good working order. It usu- 
ally will be a bit more expensive to buy 
a used communications receiver from a 
ham equipment dealer than from a 
private party, but your chances of get- 
ting a “dog” are less too. The wise 
buyer of a used receiver will at least 
look the set over before purchasing. 
Preferably he'll try it out in advance. 

What to Look For. Check first for 
general appearance. While a scratched 
or dented cabinet may not be important, 
it may be an indication of the treatment 
a receiver has had. Inside the chassis, 
check for charred resistors, tell-tales of 
past short circuits. Are the tuning knobs 
excessively worn? Do the screws that 
fasten the cabinet to the chassis look 
worn or stripped, possibly indicating re- 
peated entries to the set to make re- 
pairs? Another warning signal is an 
obviously repainted set. 

If you can—and be wary of the seller 
who exhibits reluctance here—try it out. 
With at least some sort of antenna con- 
nected, run a quick check of the set’s 
sensitivity, selectivity, and stability. 

For a check of adequate sensitivity, 
slowly scan across each band. You'll 
hear some stations, of course. But you 
should hear at least some background 
noise on all frequencies. To determine 
how much of this background hash is 
sensitivity to received signals and how 
much is internally-produced receiver 
noise, disconnect the antenna and run 
the same sweep, If most of the back- 
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ground noise doesn’t now drop out of 
the picture, tell the man you're not 
interested. 

Selectivity—the abitity of the receiver 
to “separate” signals located on adjacent 
frequencies—is important. Much of the 
added cost of a high quality com- 
munications receiver is due to costly 
circuitry and filtering devices incorpo- 
rated to improve selectivity. 

Your determination of how good a 
receiver's selectivity is is somewhat sub- 
jective. But, basically, as you tune the 
radio across a crowded portion of the 
dial, you should be able to “separate” 
stations into listenable signals. If you 
get too much unintelligible jumble, if 
stations seem jammed on top of each 
other, it isn’t much of a DX “machine.” 
However, the receiver with perfect 
selectivity is the impossible dream. Se- 
lectivity and the state of your wallet 
must compromise. 

The third factor to consider is sta- 
bility, the ability of a receiver to stay 
tuned to the tuned frequency without 
drifting up or down. There are two 
aspects to be considered, thermal and 
mechanical stability. 

Heat, obviously, causes thermal in- 
stability. A transistorized or solid-state 
set does not develop heat as does a radio 
designed with vacuum tubes, hence there 
is no thermal problem. All tube sets 
will drift somewhat. To determine if 
thermal stability is a problem with a 
tube model, tune in a clear, steady sig- 
nal, such as the standard time station 
WwVy (5, 10, 15, 20, ete. MHz). As 
the receiver warms up, you'll notice 
some drifting off frequency. After 15 to 
20 minutes, carefully retune the re- 
ceiver to the peak signal. After that 
initial warmup period. further drifting 
should be minimal. 

Mechanical stability is usually as- 
sured by solid construction of the re- 
ceiver’s chassis. To check it out, again 
tune a steady signal. Then switch to 
another band without retuning the dial. 
When you switch back to the original 
band you should again hear the same 
clear signal without having to retune. 

Other Receiver Checks. Check the 
calibration. Does the frequency readout 
on the set’s dial closely approximate the 
actual frequency of the station you’ve 
tuned? Do all the controls on the front 
panel work? Is the audio “mushy”? It 
could indicate the automatic volume 


When you tune across the shortwave 
bands it is likely that one of the first 
stations you'll come across is the British 
Broadcasting Corporation. From these 
studios in London, the BBC’s programs go 
out to alf the world. 


control, if the set has this feature, isn’t 
working properly. When you switch or 
tune the contro] knobs do you hear a 
crackling noise in the speaker? If the 
contacts are worn or dirty they could 
cause problems. 

Chances are a set won't pass all the 
tests with flying colors. And if it doesn’t, 
some problem areas can be easily and 
cheaply corrected. A ham friend or 
radio-TV serviceman may be able to 
give you his opinion based on his elec- 
tronics knowledge. There are some ter- 
rific buys to be had in used communica- 
tions equipment, but it also is possible 
to be stung. It is a choice only you can 
make. 

Most beginning DXers these days 
probably opt for one of the many multi- 
band portable receivers on the market. 
Admittedly these are not in the same 
ballpark as a true communications re- 
ceiver. For one thing, frequency read- 
out is normally less accurate. That is, 
it is harder to know precisely the fre- 
quency you are tuning, or want to tune, 
with the rather limited “‘sliderule” type 
tuning indicator. Also, you can’t expect 
to get the degree of signal selectivity 
you'd find in a communications type 
Treceiver. 

But the price is right and you will 
still be able to hear plenty of DX sig- 
nals from around the world on a solid- 
state, multi-band portable. You can find 
such receivers, some battery-operated 
only, some with provisions for AC cur- 
rent operation as well, at department 
stores, discount centers, mail order 
dealers, practically everywhere. Most 
are oriental imports and sell for any- 
thing from about $20 to several hun- 
dred dollars. 

All feature the regular AM medium 
wave band (540-1600 kHz); some have 
FM coverage in addition. You'll find 
sets with at least some of the shortwave 
bands and also the VHF public service 
(police, weather, aero, etc.) frequencies 
as well. 

You Forgot About These! Ah, but 
you say, you're still talking about 
money. How about the freebies you 
mentioned at the start? The freebies. 
my friend. are those receivers you al- 
ready have around the house but have 
never thought of as DX machines. 

If it's medium wave DX you're in- 
terested in—and many listeners are—al- 
mast any AM radio will start you out: 


An uncomplicated but highly effective DX 
shack belonging to Cesar Objio of the 
Dominican Republic. Needless to say, there 
are DX fans around the world. Cesar’s 
receiver is an older model of Lafayette’s 
HE-30. 


a small transistor model, a clock radio, 
even the radio in your car. If you've 
never strayed from the handful of fre- 
quencies used by your local area stations 
you may be surprised at what you can 
hear, especially during the hours of 
darkness. You'll find a goodly number 
of distant stations, even on a very un- 
sophisticated radio, things like KSL, 
Salt Lake City; WOAI, San Antonio, 
Texas; KDA, Pittsburgh; and others 
from Los Angeles to New York City. 
Perhaps you'll find French-speaking 
signals from Canadian outlets and Span- 
ish language programs from Cuba and 
Mexico. 

For shortwave DX, foreign signals 
from China, Japan, South Africa, the 
Soviet Union, beyond and between, you 
may already have a suitable receiver in 
your home. It may be one of the multi- 
band portables already mentioned. But 
it could also be an old console model 
radio, three or four decades old, that 
has been gathering dust in the attic for 
years. 

The bargain basement DXer can’t af- 
ford to overlook DXing equipment al- 
ready at hand, but previously neglected, 
forgotten, and unappreciated. 

Tho Sky Hook. While your radio re- 
ceiver is the single most important item 
in your DXing shack, it won’t produce 
must listening without an antenna. The 
antenna’s job is to capture the electro- 
magnetic energy transmitted from a sta- 
tion five or five thousand miles away. 
Through its Jead-in wire, the antenna 
delivers this energy to your receiver 


where it is converted into the audio sig- 
nal you can hear. 

With a multi-band portable comes a 
built-in whip type antenna. While not 
normally as efficient as a good outdoor 
antenna, a listener can still manage to 
hear quite a lot using nothing more 
than the telescoping rod. 

At DX Central, purely as an experi- 
ment to test the effectiveness of a whip 
antenna on a good quality portable re- 
ceiver, we tuned a rather strong Signal 
from Radio Tahiti’s 19 meter band out- 
let. Slowly the antenna was telescoped 
down. It wasn’t until only six inches of 
the antenna remained exposed that the 
signal was finally lost. 

But undoubtedly, more DX listeners 
use a simple longwire antenna than any 
other aerial around. The receiving por- 
tion of the longwire antenna, often call- 
ed the flat top, may be of any conven- 
ient length. More often than not the 
length is determined merely by the dis- 
tance between two convenient existing 
end supports, such as a pair of trees, the 
roofs of your garage and home, or what 
have you. The flat top portion should 
be at least 20 feet in length, but it is 
doubtful that any significant benefits 
are obtained if it is longer than about 
150 feet. 

It should be constructed of a sturdy 
conductive wire, copper, phosphor 


bronze, or aluminum, perhaps. It should 
be strong enough to support its own 
weight, even in a good windstorm or 
when loaded with ice in the winter. The 
wire may be insulated or not. 
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The longwire antenna should be in- 
sulated at each end, using non-conduct- 
ing ceramic or glass insulators. And it 
should be located as far as possible 
from potential interference sources such 
as power lines or busy streets. (Auto 
ignition systems can cause electrical 
noise in radios.) 

Usually the flat top portion of the 
longwire antenna will run roughly par- 
allel to the ground but this ts not criti- 
cal and the general arrangement, again, 
is often dictated by the end supports 
available. Essentially a longwire is not 
very directional so compass point ori- 
entation isn’t awfully important. 

At the flat top end nearest your 
shack, solder the lead-in wire. The lead- 
in should be only long enough to reach 
to your receiver. As it will no doubt 
touch other objects as it enters your 
DX shack, the lead-in should be of in- 
sulated wire. Overall, the critical con- 
cern is that the antenna is not “shorted 
out” anywhere along its length. 


As the diagram shows, the classic 
longwire with a horizontal flat top, fed 
by a lead-in leaving one end at approx- 
imately a right angle to the receiving 
portion, looks something like an up- 
side-down letter “L.” Hence it is some- 
times called an “inverted L” antenna. 

The major advantages of a longwire 
antenna for the beginning DXer on a 
budget are, of course, simplicity of 
construction and—what else—cost. If 
you already have enough wire about 
the house, great. If not, everything you 
need should not set you back more than 
about five bucks. 

There are other antenna options open 
to the listener. Sometimes they aren’t 
really options at all, but necessities 
caused by an unsympathetic landlord 
who isn’t about to have wires strung 
about his property. 


RANDOM LENGTH 
20-150 + FEET 
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Experimentation is often the name of 
the game with antennas, Several well- 
known city-dwelling DXers manage re- 
markable listening feats with some un- 
usual but effective antennas. 

If you don’t live in a steel-framed 
(thus electrically shielded) apartment 
complex, you may get satisfactory re- 
sults with an indoor antenna. Twenty 
or so feet of antenna wire running 
around your room where the walls meet 
the ceiling can make an effective sky- 
hook. 

Apartment dwellers can simply hang 
a length of insulated wire from a win- 
dow, with a small weight at the end 
and the opposite end connected to the 
receiver antenna terminal. It is invisi- 
ble at night. During daylight hours the 
DXer can reel in the wire—though this 
does limit you to nocturnal listening. 

But if you have backyard space for 
an antenna you might try the second 
cousin to the “inverted L” longwire, the 
“TY” antenna. The only basic difference 
is that the fiat top is fed to the lead-in 
at the center, rather than an end. The 
reason for choosing a T is purely prac- 
tical. Your available supporting points 
are on either side of your DX shack’s 
location, as the diagram shows. 

Similiar in appearance to the “T’’ is 
the Windom antenna. But unlike the 
“inverted L” and “T” it is not a broad 
band antenna. The Windom works best 
on the particular frequency band for 
which it was designed, 


If you find, for example, that much 
of your shortwave listening is done on 
the 31 meter band, base your calcula- 
tions on a frequency such as 9,800 kHz 
(9.8 MHz). Plug this figure into the 
following formula: 

468 
freq. (in MHz) 

The flat top portion should be 468 -- 
9.8 = 47.75 feet. Practically speaking, 
48 feet is close enough. 

The Windom is erected as you would 
a “T” antenna, except the lead-in 
should be attached to the flat top one 
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- third of the way from the end nearest 


your receiver. The Windom will per- 
form on other shortwave bands but will 
give best results on its designed short- 
wave band. 

Only a bit more complicated is the 
folded dipole. Even more so than the 
Windom, the folded dipole is a one- 
band antenna. Since it has a balanced 
feeder lead-in, you should be sure first 
that your receiver has two antenna ter- 
minal connectors. Many communica- 
tions receivers do, but not all. And if 
your set doesn't—few portable receivers 
do-—forget about the folded dipole. 

The folded dipole can be constructed 
with common 300 ohm twin TV lead-in 
wire. Determine the overall length of 
the dipole as you would for the Win- 
dom, using the same formula, Join and 
solder the two wires at each end and 
suspend the antenna from terminating 
insulators, In the center cut one—and 
only one—of the wires. Attach and sol- 
der to each side of the “cut” one of the 
two wires In the twin-lead. And, at the 
“shack” end, one wire to each antenna 
terminal. A dipole has some direction- 
ality, receiving best those signals which 
approach from right angles to its length. 

The Frills, Essentially, with receiver 
and antenna, your DX shack is ready to 
go. But there are several accessories 
you can add. One that is very nearly as 
important, especially if you plan to be 
a QSL hunter, is an accurate clock. 

A QSL, or verification, is a letter or 
card sent by stations you log in response 
to reception reports you send them. 
Half the fun of DXing is collecting 
these verifications from the stations you 
hear. Your report letter sent to the sta- 
tion you receive should do several 
things: (1) inform the broadcaster that 
you heard their programs, (2) tell the 
Station how well it was received, and 
(3) politely request that your report 
be confirmed if found to be correct. 


At the heart of it, a QSL is supposed 
to be your proof that you actually did 
receive programs transmitted by Station 
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Longwire “T” antenna that can be made to fit. 


Simple longwire or inverted “L” antenna. 





X. But in order for the station fo be 
certain that it was its programs you 
received, you have to describe where 
you heard it (the frequency), what you 
heard (some details of the program 
content), and when you heard it (date 
and time). 

Your receiver's dial (or a frequency 
announcement) will give you the 
“where.” Your ears will provide the 
“what.” Besides a calendar, a clock will 
give you the “when.” 

Nonessentials, but useful nonethless, 
include a cassette or reel tape recorder. 
Tapmeg the stations you hear can be 
fun. It allows you, at a later time, to 
play back your loggings far your own 
amusement or to show off to visiting 
friends. An added bonus in taping is 
that if you samehow miss the station 
identification announcement, you can 
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play it back again and again until, hope- 
fully, you can make it out. After all, 
reception—even of the more powerful 
stations—can and often is marred by 
interference. Replaying a taped ID can 
help you identify a station whose call 
you missed the first time around. 
Like many DXers, you can focus 
your listening activities on just one por- 
tion of the radio spectrum, say the short- 
waves from about 1,605 to 30,000 kHz. 
(Though most shortwave broadcasts are 
clustered in a dozen relatively small 
frequency ranges or bands within this 
vast span.) Also in the shortwave range 
you'll find the hams and radio ama- 
teurs, plus the so-called utility stations, 
military, point-to-point, marine and 
aeronautical operations, AM and _ sin- 
gle sideband (SSB) voice transmissions, 
und morse code (CW) signals. You 
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Windom antenna. 
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This photo illustrates many of the points 
made in the text. Jim Phillips of Waverly, 
VA uses an older mode! Heathkit GR-91 
receiver (on top of the RCA TV set used 
for snow-band signal monitoring) and an 
aged GE, no doubt rescued from oblivion 
for some medium wave AM listening. Just 
partially visible at the extreme left is an 
all-band portable. 


may get most of your DXing kicks on 
the AM medium wave band. There are 
over 5,000 such broadcast band (BCB) 
stations across North America. And, as 
already noted, foreign DX is possible 
too. Not only Mexico, Canada (if 
you're a stateside resident), and Cuba, 
but many Central American stations 
are loggable by listeners with rather un- 
sophisticated equipment. 

Even more distant BCB signals are 
possible with good equipment and lis- 
tening experience. Strange as it may 
seem, there are veteran medium wave 
DXers in the U.S. who have logged as 
many as 50 or 100 or more difficult 
countries on the AM broadcast band. 

And there are some DX fisteners 
whose interests are broad-gauge. They 
don’t specialize, but get their enjoy- 
ment tuning all types of stations; broad- 
cast, ham, utility, medium wave and 
shortwave, There are DX fans of FM 
and TV distant signals—but that’s a 
whole new story. And, of course, ’a 
growing number of persons monitor the 
VHF (very high frequency) and UHF 
(ultra high frequency) public service 
bands (police, aero, weather, etc.) lo- 
cated above 30,000 kHz. 

There’s a lot to learn about the ins 
and outs of DXing. One good way is 
to regularly read COMMUNICATIONS 
WORLD, a twice-a-year publication total- 
ly devoted to DXing. You can find it 
on your newsstand, or you can order a 
copy from Davis Magazine Mart, 229 
Park Avenue South, New York, NY 

(Continued on page 64), 


= Delile 
300.0. 
TV LEAD-IN 


RECEIVER 


AAG 
oO ¢ 


= TV lead-in wire for folded dipole antenna. 
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One man’s junk may be 
your piece of cake! 
Wheeling and dealing, 
fixing and selling may be 
the part-time job/hobby 
for you! 
by Buck Grabbe 


Se PABA 





44 





you have the expense of a new baby with your wife no longer working, or 

does your paycheck just not go far enough anymore? If you have the ability 
to work with your hands and are naturally ambitious this story will show you a way 
to add to your family income and at the same time enjoy a feeling of satisfaction 
as you turn discarded radios into valuable decorator items and help satisfy the 
nostalgic feeling that people have today. 

Many interior decorators, young people, and older people are clamoring for the 
Philco cathedral radios, Majestic consoles, Scott, Silver-Marshall, and other radios 
of the 1930s. The period from 1928 to 1942 will provide you with the opportunity 
to find what is.left of the millions of radios built during that era. We are going to tell 
you where and how to buy radios, how to cosmetically restore them, where to buy 
tubes and parts, and finally where and how to sell them to make those needed dollars 
for yourself. 

Where to Find Old Radios. There are many sources for old radios and we shall 
explore them one by one. Flea markets are very good places to find old radios. Some 
flea markets are permanent affairs located inside large buildings. I find the best 
flea markets for bargains are the temporary one- to three-day kind that set up once 
a year in the smaller towns. The sellers usually are nonprofessionals who like 
to sell at flea markets because they like to meet new people and like to make a 


A’: You temporarily unemployed? Has inflation got you in its iron grip? Do 


quick buck. 


A variation on the flea market is the tag sale or the garage sale. This sale may be 
conducted by an individual! or a group of people. Usually the sale is held in 
the garage, yard, or basement. You will find everything from radios to horse 
collars. Usually prices are extremely low and by dealing with the owner you can 
sometimes bargain prices down even more. 

Auction sales are good places to buy radios. Auction sales are especially 
numerous during the period from April to October. The best kind of auction is one 
held on a farm that hasn’t been widely advertised. There will be fewer dealers 
there to run up the prices. 


Another type of auction is one that is 
held in an auction house. The auc- 
tioneer usually owns the building and 
has a truck to move estates into the 
building for weekly sales. Individuals 
may alsc consign merchandise to these 
sales. 

Other places to find radios are an- 
tique stores, junk shops, and second 
hand stores. Avoid the high rent, high 
styled antique stores. The dirtier the 
windows the more likely you are to get 
a_ bargain. 

The last but not least place to look is 
in the local sanitary landfill. It used to 
be called the city dump. A friend I 
know picked up several car radios for 
$1.00 each, house radios $1.00 to $5.00 
each, and nearly 100 tubes and several 
speakers free. The first thing to do is to 
make friends with the landfill operator. 
They are usually happy to save out 
items that people want. I know another 
fellow who got a Philco cathedral radio, 
3 plastic cabinet table radios, and two 
car radios for $7.00 at a landfill. 

What to Spend. The difficult thing to 
tell you is how much to pay for a radio. 
First, pay as little as possible. Perhaps 
the first few radios you buy you may 
pay too much for, but after a week or 
two you will get the feel of it. At a flea 
market, shopping center antique show, 
junk shop, or second hand store look 
the merchandise over carefully and 
make up your mind what you are will- 
ing to pay before talking to the owner 
of the items you are interested in. When 
he tells you his price consider it care- 
fully, comparing it to the price you are 
willing to pay. Most sellers expect a 
counter-offer one-third to one-half less 
than they ask initially. In fact some like 
to haggle over the price so well that 
they will be disappointed if you pay 
their asking price. Sometimes making a 
lower offer will not work. This is when 
you walk away with a polite “Thank 
you.” 

You have probably heard of bidders 
at auction sales who bid by a raised 
eyebrow, a crook of a finger, or a wink 
of the eye. Don’t try to imitate them. 
Chances are you have never seen the 
auctioneer before and he won't recog- 
nize these signs from you. Shout loud 
and clear, wave your arm and hand at 
him, get his attention, because he will 
not sell to you unless he sees you and 
hears your bid. After you attend a num- 
ber of sales the auctioneers wiil begin 
to remember you. They will know you 
are looking for bargains in used radics. 


What to Do with the Radios. 
Since most of you readers will not be 
technicians or retired radio repairmen, 
we will stick to tube, fuse, and line cord 
replacements and to cosmetic face-lifts 
to the cabinets. In the ‘“‘Where-to-Buy” 
table you will find names and addresses 
of people with thousands of old radio 
tubes to sell, sources for cabinet repair 
materials, books to help you in restor- 
ing radios, and companies who offer 
needed repair services on speakers and 
transformers. 

Let’s say you have just bought your 
first radio. What do you do next? First 
inspect the electric cord and plug. Noth- 
ing is so embarrassing as to plug in a 
radio and put out all the lights in the 
house. To prevent this, make the follow- 
ing device: Buy an extension cord with 
a cube tap on one end, a porcelain 
lamp socket, and a 100-watt light bulb. 
Mount the socket on a piece of wood 
about six inches square. Separate the 
two wires in the lamp cord without 
damaging the insulation. Next, cut one 
wire in two about a foot from the cube 
tap. Clean the insulation off the two cut 
ends and fasten the ends under the 
screws of the electric lamp socket and 
scre\. in the bulb. Plug the cord into the 
wall outlet and the radio into the cube 
tap. Turn on the radio. If the bulb glows 
dimly the radio may be okay, and it will 
be safe to plug it directly into the wall 
outlet. If the lamp lights to full bright- 
ness you probably have a short in the 
radio, If the line cord is okay, there is 
probably a short in the transformer or 
filter capacitors. Take it to your nearest 
old-time radio repairman for an expert's 
opinion. Unless you are an experienced 
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Fig. 1. This Atwater Kent cathedral radio 
needs cabinet work, matching knobs, 
several tubes, and the chassis is in bad 
shape. It looks like there was a component 
on fire there. 





Fig. 2. This Philco cathedral radio came 
from a landfill. The veneer and finish 
have peeled, making it difficult to restore. 
Perhaps it will end up as a parts radio 
instead. 





radio troubleshvoter don’t try to work 
on the set yourself. 

If the lamp bulb lit dimly plug the 
radio line cord into the wall outlet. Turn 
on the set and look at the tubes to see 
if the filaments are lighted. Any tube 
that does not light must be replaced. A 
metal tube will show no light, so wait 
several minutes and feel it; it should be 
warm or hot. You will not be able to 
take the tubes to the corner drugstore 
to test because their tube tester will not 
have your tubes listed. So you will have 
to consult your old-time radio repair- 
man. If you need new tubes, write to 
the tube sellers fisted in the table. 

If you intend to pursue the old radio 
hobby to increased income you should 
invest in an inexpensive volt-ohmmeter 
(VOM). Lafayette Radio, Radio Shack 
and Olson, as well as countless other 
retail outlets, sell a simple VOM for 
under $10.00. This meter will enable 
you to check tube filaments, line cords, 
pilot light bulbs, speakers, and head- 
phones. 

Good Wood. In order to get a good 
price for your radio it must look good 
as well as play. Look the cabinet over 
carefully. Is the wood veneer coming 
loose? Is any of the veneer missing? 
The table gives the names and addresses 
of mail order sellers of wood veneers, 
finishing materials, and other supplies 
necessary for repairing cabinets. Are 
there deep cuts, scratches, gouged 
places, etc.? Perhaps the cabinet needs 
to be stripped and refinished. Is the 
grille cloth clean and in good condition? 
Can the numbers on the dial be read, or 
have they been rubbed off? Nothing 
will remove the dirt and grime accumu- 
lated over the years like soap and warm 
water. Be sparing, though. with water 
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Fig. 3. This was a 2-tube radio before 
someone removed the tubes and sockets. 
The Kodel radio was purchased at an 
auction. Of course, it would be necessary 
to replace the sockets and tubes before 
the set would play. 


on wood veneered cabinets because too 
much water will loosen the old glue. 

First re-glue any loose veneer and 
replace missing pieces with new veneer. 
Select matching wood for patching. If 
you do a careful job the patch will go 
unnoticed by nosy buyers. Carefully 
sand and fill the wood with wood filler 
after the glue is dry. Use a small camel 
hair brush and the proper colored stain 
to color-match the patch to the rest of 
the cabinet. Scratches, nicks, and cults 
may be filled with stick shellac. See 
table for sources. A good coat of paste 
wax followed by rubbing with a soft 
cloth will do wonders for an aging 
cabinet. 

You will note that we have not men- 
tioned stripping and refinishing the cabi- 
net. We believe that cabinets should be 
stripped and refinished only as a last 
resort. The expense and hard work just 
won't be repaid when selling most 
radios. One exception would be if you 
had a Scott or Silver-Marshall radio. 
Most radios you will buy and sell will 
not bring more than $75.00 to $100.00, 
so refinishing them just wouldn’t pay. 
You can do wonders to most cabinets 
with the suggestions given above. 
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Fig. 4. It is very obvious that this is a 
homemade radio that was originally 
something else. To restore this radio you 
would need a new front panel, and 

you would have to refinish the cabinet. 





Grille Cloth. Once the cabinet is 
spick and span take a look at the grille 
cloth. Is it torn, does it sag, is it dirty or 
soiled? The replacement grille cloth 
must have an open weave to fet the 
sound come through. Synthetic fabrics 
like nylon, dacron, etc. just won't do. 
Monk's cloth, drapery material, and 
upholstery cloth are best. Visit a fabric 
shop in a shopping center, or a Wards, 
Sears, or Penneys store. As a last resort 
consult the mail order catalogs. 

The best grille cloth adhesive I’ve 
found is white shellac. Remove the 
speaker mounting board and the speak- 
cr. Remove the old grille cloth and sand 
the board to remove glue and remnants 
of the old cloth. Apply a coat of white 
shellac and let it dry, completely. This 
will seal the wood. Now brush on an- 
other coat of shellac. Let it dry until it 
is tacky to the touch. Do nor put grille 
cloth over wet shellac as it will soak 
through and make a dark spot. When 
the shellac is tacky carefully place and 
stretch the grille cloth over the speaker 
opening. Press it down and let it dry. 
Remount the board and/or the speaker 
back in the cabinet. 

Finishing Touches. You are almost 
finished and are ready to sell your radio. 
How are the knobs and dials? The older 
radios will have engraved and white- 
filled numbered and lettered knobs and 
dials. Carefully wash them with warm 
water and soap, and use an old tooth- 
brush to remove dirt and grime from 
the printing. If the white filling is in 
bad shape use a sharp tool to remove 
all the white filling. Now fill in the re- 


Fig. 5. This is an Atwater Kent Model 20. 
It too came from a landfill and needs just 
about everything: Jt has no tubes, it’s 
dirty inside, and the cabinet and front 
panel both need refinishing. Fortunately 
it didn’t cost much! 


cessed lettering with a white lacquer 
stick. See the table for a source for the 
lacquer stick. How about the plastic 
dial scale with the frequencies printed 
there? Either the printing may be gone 
or you may wash it off while cleaning 
the dial. To do a complete restoration 
you will have to reletter the dial either 
freehand or by using press-on letters. 
Spray the dial with a clear spray that 
won't attack the plastic. 

Now your radio looks like new, or 
maybe even better than new. If you 
haven't fallen in love with the radio 
and decided to keep it, you are now 
ready to sell it and make some of that 
money | told you about at the beginning 
of this story. 

How to Sell a Radio. Now Ill tell 
you how to find a buyer for those radios 
you have just restored. There are many 
ways to atract attention to your radios. 
The obvious ways we will mention, but 
not explain, because we talked about 
them when we told you where to find 
radios. These ways are: garage or tag 
sales, flea markets, antique shows and 
sales, and newspaper advertising. 

If you can find an empty store win- 
dow in a cigar store, laundromat, beauty 
shop, dry cleaner or similar store the 
owner will probably let you put radios 
and speakers in the window with prices. 
If you keep the windows washed and 
the window area clean he may not 
charge you a cent for using the window. 
Be sure to include your telephone num- 
ber so buyers may call you. 

In. many parts of the country there 
are Shoppers Guides, and publications 
that are full of For Sale advertisements. 
One I know of has 32 pages each week 
solidly filled with items for sale. This 
publication will advertise your merchan- 
dise for four weeks at no charge. If you 
sell the item advertised you pay a com- 
mission of $1.00 and up depending on 
the selling price and the paper’s policy. 
I have sold several items this way. 

On the west coast there are open air 
“swap meets” every weekend. Here the 
sellers sell from their car, truck, or sta- 
tion wagon, Sellers are usually admitted 


free while buyers pay fees of 25¢ and 
(Ccuntinued on page 60 























TRACE SIGNALS WITH YOUR TAPE RECORDER 








(] A signal tracer can be easily impro- Fie. 1 by Hugh Gordon 
vised by using a cassette tape recorder 'B- ing the audio sections of an amplifier or 
(any tape recorder will do), a capaci- C3 TO MIKE receiver, you may also want to trace the 
tor, and an earphone (or loudspeaker), PROBE Ola JACK radio frequency (RF) sections. This 
connected as shown in the diagrams. at —{ | - may be done by replacing the capacitor 
Use the “monitor” switch to hear the DI i R2 &\ — GC with a simple diode demodulator probe, 
output, or connect a loudspeaker or IN34 220K poe a sketch of which is shown in Fig. 3. 
earphones, as shown. Connect the input pei 1 DI Safety First. One good guide by 
to the auxiliary jack if- tracing high "COMMON" 


which you should govern yourself when 
puttering about an apparently defective 
Fig. 2 TV set, is not to perform any adjust- 
ment, poking, prying, snooping, clean- 


level signals, and to the microphone 
jack 1f tracing low level signals. 
Switch the recorder to the record 


made to trace signals. It may be neces- TO MIKE OR ing, etc., that you would not permit a 
sary to defeat the “erase protect” sens- AUX JACK Reta 5 

: z ; A a) os six-year-old child to do. After all, why 
ae exch eur Pe ne by press PROBE 05 pF RI is a child’s life dearer than yours when 
Ee On ae OTe ECB US eat On the oe oe 1K TV service technicians are available to 
record button. Otherwise, operate the " 





; : = do the task efficiently and safely? 
recorder with a cassette in place. : = 





How It’s Done. Probing with the “*COMION a 
capacitor lead at the collector and base PARTS LIST FOR 
of each transistor in a circuit, in turn, Fig. 3 A SIGNAL TRACER 
allows the signal to be traced through F : 
the circuit; and faults, such as a dead TAPE Cl, Fess disc Clea 
stage, can be found tn a few minutes RECORDER }j° ° Sos0 DDG aise cabar itor 

ne : : : is TO MIKE OR TO aden D1—1N34, general purpose 

If the amplitude of the input signal is AUX UG Ee JAC 


too high, simply connect an attenuator Saliieln Caashietes 


(Fig. 2) across the input terminals to all — RI—1000-ohm UME SI USE H) 
. PROBE available type 
the tracer, as shown, and adjust the = » TO SMALL y : 
potentiometer for correct volume Soe ibn Br 5 Ae COHC UL cRIEMICLE SS SUS 
. ~/ OR 
While the circuit is useful for trac- “common’ mono 





Uwad Conversions 


by Jack Schmidt 
















*,.. and then I'll install four 15-inch 

; woofers with 36-ounce dual-diameter 
“can't help it... it draws more “Is that the best you can do magnets, six 8-inch lower midrange 
power than | thought it would...” with the wiring?" speakers with ceramic magnets, 
and for tweeters...” 



















“OK ... So you designed a quardraphonic ‘,.. got to be sure you're firmly strapped “| have to move this wall back to 
headset... let’s see you wear it!”’ in before you hear this!” place the new speakers!” 


47 











com system in your home that has 

a master station, up to 20 remote 
stations (if you want that many), built- 
in record player or &-track tape deck, 
electronic chimes, patio speaker, and se- 
curity alarm system? Sure you would, 
but the professional installation price 
is brutal compared to the price of the 
system itself. So, too many people like 
yourself say “no” without realizing that 
it’s possible to install a home radio-in- 
tercom system themselves in a crafts- 
man-like manner. The author did just 
that with a little bit of advice from a 
professional installer. He took pictures 
as he went along so you could see that 
it is possible for you to do the installa- 
tion yourself and save hard-earned cash. 

You can buy home radio-intercom 
units from most electrical supply houses 
at a savings. Look in the yellow’ pages 
for the one nearest you or ask a local 
electrician where he buys his supplies. 
The author installed a NuTone system 
that is available nationally and the edi- 
tors highly recommend it and other 
systems available from electrical sup- 
pliers-they are less apt to be the slip- 
shod merchandise found in low-cost re- 
tail outlets. Also, electrical supply hous- 
es sell only material that is within the 
scope of the Mational Electrical Code 
and “UL” approved. 

What It Does. The new home radio- 
intercom systems are actually in-home 
communication systems with built-in 
convenience, entertainment, and security 
features. With the intercom feature, the 


H": WOULD you like a radio-inter- 
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lady of the house can call the family to 
dinner, check on the baby or answer 
the door, just by flipping a switch, from 
any speaker location. The intercom can 
pipe radio programming throughout the 
home... even on the patio. A built-in 
AM/FM radio in the master unit brings 
background music to every room in the 
house. Some radio-intercom systems 
have the option of adding a record 
player or 8-track tape player so your 
favorite recorded music can be heard 
anytime, at any remote station in the 
home. 

Most of all, the home radio-intercom 


Fig. 1. Typical wall frame as seen by the 
carpenter before the wall is plastered or 
dry wall (sheet rock) added. To drop a 
cable from the attic above, it may be 
necessary to drill through a double top 
plate. A stiff wire lowered through the 
hole will detect a fire stop and indicate 
exactly how far down it is. fa speaker or 
remote unit is installed near here, cut 
into the wall above the fire stop—about 
two or three inches—and drill a hole 
through the fire stop. This way you can, if 
you need to, drop the cable down to the 
baseboard and run it along the baseboard 
laterally along the wall. 
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gives peace of mind. You can listen-in 
to be sure baby is asleep; check in with 
the “patient” while preparing meals; 
supervise children playing in the back- 
yard; and you need never again open 
the door to a stranger. Also, inside and 
outside sounds can be monitored day’ 
and night from any speaker. Some of 
the better radio-intercom systems can 
include, as an option, an electronic door 
chime that sounds throughout the re- 
mote units. Also, an add-on security/ 
fire alarm system alerts you to forced 
entry as it is occurring and to fire at its 
beginning stage before the heat and 
fumes can kill. 

You Can Do It. The scope of this 
article is to show you how easy it is to 
install a simple radio-intercom system 
in your home. One basic thought is 
kept in mind—you are living in a home 
that is decorated and furnished and the 
installation technique illustrated is pre- 
ferred because it does not upset the 
decor, make dirt, damage walls, or cause 
any discomfort to those living in the 
home—particularly the housewife. 

Before you actually drill holes into a 
wall, know something about its con- 
struction. (See Fig. 1.) Wall studs rise 
the full length of the wall from the sole 
plate at the bottom to the top plate 
above. Fire stops, or blockings, are 
2 x 4 pieces of wood, the same material 
used for wall studs, placed horizontally 
halfway up the studs to stiffen the wall. 
They also serve to stall the sweep of a 
fire up the interior of a wall for a short 
period of time. The sole and top plates 
are also 2 x 4s sometimes doubled up 
either at the top, or bottom, or both. 
You can see that it takes some doing to 
drop a wire down the inside of a wall 
from the attic above. 

Note that doors and windows take 
advantage of one and sometimes two 
wall studs as part of their natural frame. 
This is your hint for locating studs. Also, 
studs are located 16 inches apart on 
their centers. Builders are usually true 
to this specification requirement. When 
you find one stud, you can be sure the 
next one is only 16 inches away. 

Cables can be run through any house 
much the same way telephone installa- 
tions are done, along wall corners, base- 
boards, under rugs, along walls—almost 
any convenient way. However, you want 
to do a better job than that by installing 
as much of the wiring as possible in the 
wall, attic, and along basement or crawl 
space. Here are some ideas on running 
cables through walls. 






oy 

Fig. 2. A heavy-duty electric drill makes 
the job easier, but a standard workbench 
Va-, /e- or Y2-in. chuck electric drill will 
do the job. Here, the author is drilling 
from the attic into a wall below through 
the top plate. Studs are easy to spot 
from above because nailheads holding 
studs in place appear every 16 inches. 





Fig. 3. Once in a while you'll run into a 
tough one. A fire stop in an unusual 
location may require a shifting of location 
of a remote station, or the renting of 
special tools to do the job. This 
homeowner rented an extension drill to 
go through a fire stop in the wall below 
that was troublesome. 


Fig. 4. Drop the cable down the holes to 
where the wall units should be located. 
Don’t skimp on cable length. Leave 
about 2 feet slack for working room 
below. 


Fig. 5. Thumb tacks or staples can attach 
the FM/AM antenna to the rafter. Be 
sure not to make contact with the cop- 
per in the antenna by passing the tacks 
or staples through the plastic part of 

the antenna. 






FS 
Fig. 6. The lead-in wire from the antenna 
is dropped inside the wall to the master 
control unit of the radio-intercom 
system in the same manner as the 
interconnecting cable, but not through 
the same hole. Keep the antenna lead-in 
wire several inches to a foot away from 
other cables in the wall. FM signals are 
sapped by adjacent metallic objects and 
wires. 


Fig. 7. Here the author uses a magnetic 
stud detector to locate a wall stud to 
which a rough-in frame will be installed. 
If you don’t own a detector, or can’t 
borrow one, there are other ways to get 
the job done. 
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Fig 8. Use a nail or punch to probe for 
the stud. Since the cable has been 
dropped inside the wall, you should 
have a good idea where the stud should 
he. A few punched holes will locate the 
stud with the failure holes falling into 
the area of the cutout. 
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Fig. 9. The rough-in frame is placed 
against the wall and its outline traced. 
This is the edge of the hole that will 
be cut. 


Me 





Fig. 10. Use a key saw through wall 
board, dry wall (sheet rock), and the like. 
Pilot holes drilled in the corners give the 
key saw a starting point. Saber or jig-saws 
may be used. Plaster walls require 

special treatment as described in text. 
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Fig. 11. If you did a good job cutting out 
the hole, the rough-in frame should fit 
snugly. Tap the frame in place, then nail 
one edge to the wall stud. 





Fig. 12. Wiring is the easiest part. Just 
follow the simple instruction that comes 
with the radio-intercom system. Cables 
are color coded for foolproof 
installation. 





Fig. 13. The radio-intercom wall unit fits 
onto the rough-in frame easily, and in 
most cases one screw holds it in place. 
If a neat job was done, none of the 
construction marks would be seen on 
the finished wall. 


Start on Top. Working from the 
overhead, the attic, cables are dropped 
into the walls below. Scrape away the 
attic insulation in the area you are 
working if and locate the wall below. 
Look for the studs that terminate on a 
ceiling top plate. If you can’t see the 
studs, look for the nails that hold them 
in place. Nailheads will be popping up 
every 16 inches. (See Fig. 2.) The 
chances are there will be no fire stops 
to block your path to the hole in the 
wall you will knock out in the room 
below. However, should you run into a 
fire stop, use a long extension drill to 
drill through the fire stop. (See Fig. 3.) 
If you can’t borrow an extension drill, 
rent one. Possibly the fire stop will be 
immediately above the hole you wish to 
cut in the wall below; if so, drill through 
the fire stop at this hole. The cables are 
fed down the holes to the approximate 
positions of the wall units below. (See 
Fig. 4.) Allow two extra feet of cable 
for installation and connection of wall 
unit. 

While you are up in the attic, install 
the dipole FM antenna on a rafter. (See 
Fig. 5.) Tack it in place being sure the 
tack pierces only the plastic portion of 
the antenna. These FM antennas are 
usually supplied with intercom systems 
that include AM and FM radio receiv- 
ers. Feed the antenna lead-in wire down 
to the master control unit below. (See 
Fig. 6.) 

In every installation you will run into 
some problem that will prevent you 
from dropping a line. Don’t give up. 
One trick is to drop a cable down into 
a nearby closet, tack the cable to a rear 
closet corner, and then run the cable 
along the baseboard to a point under- 
neath the location of the wall unit. Now 
run the cable up to the wall box. If you 
must, break through the plaster care- 
fully to install a particularly difficult 
cable run, but remember, a paint job 
will follow. Where wall panelling is 
installed, it can be lifted carefully so 
that the wall may be broken and a cable 
installed. Be sure to plaster the holes 
before the panelling is installed again. 
You can run wires from one floor to 
another, through closets, or along cor- 
ner wall seams. To hide cables in cor- 
ners, install 144-in. corner molding in 
all four corners of the room after the 
cables have been run, and no one would 
suspect that one of the moldings is 
hiding a cable for your home radio- 
intercom. 

Hole in Wall, The first trick in install- 
ing an indoor wall unit is to find the 
wall stud. The hole to be cut in the wall 
is butted up against the stud so that the 
rough frame of the radio-intercom unit 
can be attached to the stud. Units hav- 
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ing no rough frame are best located 
over a stud for firmer mounting. You 
can use a magnetic stud finder if you 
have one and if it works in your house. 
(See Fig. 7.) Tapping the wall gets some 
results, but hollow walls can fool the 
professional, and you too! One tech- 
nique that’s foolproof is to remove the 
floor trim molding and see if you can 
spot the bottom of the wall studs. They 
are sixteen inches apart, as we've noted 
earlier. Wall outlets are usually hung 
on studs, so measure 16 inches from 
stud to stud because most builders are 
true to this measurement. 

Once the approximate location on the 
wail stud is known, punch through the 
wall with an 8-penny finishing nail or 
punch designed for this purpose. (See 
Fig. 8.) Find the exact edge of the stud. 
From this edge, the cutout hole is traced 
from the rough-in frame of the unit to 
be installed. (See Fig. 9.) Holes in dry 
walls are easily cut out with a key 
saw. (See Fig. 10.) Holes drilled at the 
corners make sawing easier. 

Solid plaster walls are tougher and 
require some finesse. Use an old !4-in. 
chisel or fine blade screwdriver and 
hammer to chisel out the edge of the 
rough hole. Work carefully making %- 
in. deep indentations one at a time. 
Working too fast and cutting too deeply 
will result in cracked walls. After the 
plaster is cut clean around, pry it up. 
Gentle tapping in the center of the cut- 
out will help. Wood or plasterboard 
lath behind the cutout can be cut with 
a key saw. Use sheetmetal snips to cut 
through wire lath used in older homes. 
Now install the rough-in frame and 
nail it to the stud. (See Fig. 11.) Pick 
up the radio-intercom cable in the wall 
and connect it to the wall unit, (See Fig. 
12) then slip the unit into the rough-in 
frame and screw in place. (See Fig. 
13.) This installation procedure is iden- 
tical for both small and large units. 
(See Fig. 14.) 

The radio-intercom master station in- 
stallation may be a bit difficult com- 
pared to remote wall units. It is con- 
siderably larger and many cables come 
to it. The master station requires a 
larger wall hole, increasing the possibil- 
ity of in-wall obstructions. Begin by 
finding a wall stud as before. Then 
trace in the rough-in frame on the wall 
and remove the plaster. (See Fig. 15.) 
If you run into a fire stop (horizontal 
piece of wood between two studs, an 
additional stud, or both), remove the 
studs or chisel wood away to make room 
for the rough-in frame. (See Fig. 16.) 





Fig. 14. Here is a large wall remote unit 
with an 8-in. speaker being installed. Cut- 
out and installation are identical to smal! 
wall remote units. 





Fig. 15. The master station rough-in is 
installed just like the other inside unit 
frames. The wall stud is located and the 
frame is used as a template for cutting 
the hole. 





Fig. 16. Here is a problem the author ran 
into. Since the master control unit is the 
largest unit installed, it will sometimes 
run into obstacles like this-wall stud and 
fire stop. Use key saw, drill and chisel 
to remove the wood to the depth 
required. Avoid excessive force. Wall 
may crack on either side of stud if 
forced to vibrate or shake. 
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Fig. 17. With the rough-in frame for the 
master control unit installed, pull through 
all the cables from indoor and outdoor 
remote units, power line, and antenna. 







Fig. 18. The master control unit is 
mounted on its rough-in frame and the 
cable connections are then made. Follow 
the simple instructions suppited with the 
radio-intercom system and nothing can 
go wrong. 
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Fig. 19, The master control station is 
flush-mounted on its rough-in frame and 
secured in place. What was once a hole 
in the wall is now the mark of a 
professional-like installatian you can do. 


Fig. 20. Outdoor units are installed in 
the same manner as indoor units. Here, 

a saber saw makes fast work cutting the 
building’s outer face from drilled holes for 
a fast and sure square hole. The patio 
speaker rough-in frame was used as a 
template. 





Fig. 21. An extension drill is used to drill 
a hole into the attic. This drilling 
procedure was necessary because it was 
difficult to drill a hole down from the 
attic. Once hole is made, pull down cable 
from attic. 
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Be sure there’s room for the installed 
unit to fit into the wall. Don’t worry 
about reducing the thickness of a stud. 
Kt will not weaken the wall if it is the 
only stud cut. Pull all the wires through 
and secure the rough-in frame to the 
wall. (See Fig. 17.) 

The wires, power line, and antenna 
cable are connected to the master con- 
trol station. (See Fig. 18.) The master 
control unit is then slid into the rough- 
in frame and fastened in place (See 
Fig. 19.) 

On the Outside. The mounting of 
outdoor units for the radio-intercom 
system such as the door announcer, 
electronic chime button, patio speaker 
or whatever, poses problems not unlike 
those of interior wall mounted parts of 
the home intercom. The outdoor speak- 
er is mounted somewhat above normal 
eye level under the caves of the building 
to protect it from the weather. First 
cut a small 2- or 3-in. hole where you 
want to place the speaker. Then, probe 
with a stiff wire to find the studs on 
either side of the hole. With the location 
of the studs known, decide where the 
cutout should be made. Drill four cor- 
ner holes to make cutting with a key saw 
or saber saw easy. (See Fig. 20.) Then 
drill a hole into the rafter with an ex- 
tension drill. (See Fig. 21.) As an alter- 
nate, you can drill a hole near the top 
of the wall near the eave, pull a cable 
through this hole, staple the exposed 
cable along the eave-wall line until an 
eave ventilator is reached. Snake the 
cable through the ventilator into the 
attic and make your connections there. 
Of course, if you can drill from the attic 
down, do so—it’s easier. 

Now drill down through the fire 
stops, if any are in the way, to permit 
the cable to be pulled out at a point 
about 40 inches above the porch floor 
level. (See Fig. 22.) Drill a hole in the 
wall and snake out the cable with a 
hook made from a wire hanger. (See 
Figs. 23 and 24.) Mount the patio r¢- 
mote control wall unit on top of the 
hele and connect the wires. (See Figs. 
25 and 26.) 

Insulation in an outer wall will make 
the snaking of cable difficult. At first, 
it would appear easier to remove the 
insulation, but try first with the insula- 
tion in place. Be sure to replace any 
insulation you remove. Use putty to seal 
open edges and block holes. 

Now with the patio speaker remote 
contro! unit mounted, the patio speaker 
may ke installed. Place the, rough-in 
frame into the cutout and fasten in 
place. (See Fig. 27.) The speaker wires 
are connected, and the speaker and 
grille are then inserted into the rough-in 
frame and screwed in place. (See Fig. 
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Fig. 22, Patio speaker remote control was 
positioned below the speaker on the 
same wall, so author drilled hole through 
fire stop to allow cable to pass through. 


Fig. 23. A hole is drilled immediately 
below the patio speaker at the site of the 
remote control unit. 





Fig. 25. The remote housing is flush 
mounted to the building wall without the 
need of a rough-in housing. Simply 
screw-mount the weather shield to the 
wall. 


Fig. 24. A bent wire hook made trom a 
wire coat hanger pulls out cable from 
inside the wall. This wire snaking trick 
may be used anywhere in the house to 
pull cables through small holes or frem 
above or below fire stops. 








Fig. 26. After the cable is connected to 
the patio speaker remote control unit, the 
control bezel is fastened to the weather 
shield’s housing. 


Fig. 27. Patio speaker rough-in frame is 
slipped into place and fastened with four 
screws, one in each corer. 
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28.) Other outdoor units such as the 
front-door remote unit are installed in 
this manner. Make a careful study of 
your house’s exterior-wall stud location 
before you cut or drill any holes. Mis- 
takes inside the house can be patched 
up with plaster and paint, or even a 
picture frame. Outside the home, re- 
facing is difficult and expensive. 
Transformer Power. The newer 
radio-intercom systems are operated 
from a standard 16-volt bell trans- 
former. {f your intercom system is so 
designed, the transformer may be 
mounted at any convenient electrical 
point and ordinary plastic-covered wires 
can be used to connect the transformer 
to the intercom. Use the wire size and 
transformer recommended by the manu- 
facturer of the intercom unit. The au- 
thor installed the transformer on an 
electrical box previously installed by 


Handsome styling and high-quality 
performance characterize the newly 
designed radio-intercom systems. Master 
station is finished in golden elm, having 
panels to cleverly conceal up to 10 
seldom-used switches. System can 


the house builder in his basement. This 
same box supplied power to the work- 
bench light. No electrical codes will be 
broken if you follow the simple instruc- 
tions supplied by the manufacturer. 
(See Fig. 29:) 

Some Pointers. Here are some home 
radio-intercom system installation tips 





Fig. 28. After cable is connected to patio 
speaker's terminals, the entire assembly 
with grille is installed. 
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accommodate up to 20 remote speaker 
locations. Station “all call/all listen” 
allows intercom calls to be answered 
hands-free. Auxiliary jacks accommedate 
record changer, 8-track tape player, 


electronic chimes and security alarm systems. 


you should keep in mind. If you have a 
choice of walls, use interior walls with- 
out insulation. These walls are easier to 
run cables through. Locate wall units 
about 60 inches from floor to top of 
unit. To avoid acoustical feedback be- 
tween units, never mount two intercom 
stations back-to-back on a common 
wall. 

Make a wiring plan of your installa- 
tion. Try to limit unnecessarily long 
cable runs. Be as direct as possible. Plan 
wisely the number of remote stations 
you need—otherwise the price goes up 
and installation time increases. 

If economy insists, plan for a mini- 
mum _ radio-intercom system but plan 
ahead for future additions. A few extra 
cables from the master control unit to 
the attic is a wise move. Pulling a few 
extra cables through during the initial 
installation will make future additions 
an easy go during installation. 

Above all, do it yourself! Here is an 
installation you can do and pocket the 
savings. r 





Fig. 29. The transformer mounts directly 
onto an electrical box. To connect, first 
turn the power off. Remove one of the 
round electrical “knock-outs” that are 
prepunched in the meta! box. The 
transformer mounts on this hole. Make 
the necessary electrical connections and 
replace the lamp socket or metal plate— 
whatever covers the metal box. Turn the 
power on. You can receive no deadly 
shocks from the 16-volt output of the 
transformer, but it may cause an 
unpleasant reaction and you may move 
quickly or violently causing injury to 
yourself. Therefore, do not connect the 
power cable to the transformer till the 
installation is finished. A dead short 
across this transformer will not cause the 
wire to burn or the transformer to 
overheat—it has been designed with this 
built-in protection. 


NuTone offers an interesting radio,’ intercom catalog you can obtain by circling No. 24 on the Reader Service Coupon on page 17 
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enlargements from a full 36-ex- 

posure roll in only one evening and 
you'll know just how frustrating life 
can be. Every change in magnification 
and negative density means a different 
exposure. And if you use test strips or 
exposure guides to hit the correct ex- 
posure you're making at least two 
prints for every one you need. 

The way to take all this drudgery out 
of your darkroom work is to use an 
electronic printing meter, a device that 
takes only seconds to indicate the cor- 
rect exposure, regardless of whether 
thé enlarger is at the top or bottom of 
the rack, or whether the exposure and 
negative development is over or under. 

A quick example will illustrate how 
easy it is to make prints with a printing 
meter. Let's assume you have just 
chocked the negative in the enlarger 
and have cropped the picture exactly 
the way you want it. Now you take the 
probe from a printing meter—which you 
have previously calibrated for a 10 or 


T RY TO grind wut wallet-size prints or 
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20-second exposure—place it on the 
easel at the point of maximum light 
transmission through the negative (the 
black reference in the print—deepest 
shadow) and adjust the lens diaphragm 
until the printing meters pointer indi- 
cates some reference value you have 
previously selected. 

That’s the whole bit. Expose the 
paper for your normal 10 or 20-second 
exposure and the first print will be a 
good print. Maybe even a great print. 
If you're grinding out wallet-size jobs 
for the whole family, each print from 
each frame will have the same excellent 
quality. 

A Hint. The key to successful use of 
a printing meter lies in the fact that, 
except for some particularly artistic 
work, any print will look decent to ex- 
cellent if there is some deep black, even 
if it’s just a spot of black; for the black 
to highlight or border-white contrast 
gives the visual appearance of a full 
contrast range, even if the greys are 
merged. For those who do portfaiture, 
a printing meter can be user-calibrated 
for “flesh tones.” 

The printing meter shown in the 
photographs has been especially de- 
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signed for construction and use by the 
typical e/e photographer ‘electronics 
hobbyist. It features a calibration— 
called “speed”—adjustment to accom- 


modate slow to fast enlarging papers 
(such as Polycontrast and Kodabro- 
mide) and readily available parts, many 
of which will be found in the typical 
experimenter’s junk box. The layout is 
non-critical—any cabinet can be substi- 
tuted; 


there are no critical shielded 





The sensor is really a large tuning knob 
with photoresistor PR1 embedded in epoxy, 
plastic or RTV rubber adhesive. 





circuits (not even shielded wire is 
used); and except for the photoresistor 
sensor, just about any component qual- 
ity will do. There is absolutely no sense 
in building the project with the best 
components money can buy because the 
best components won't affect the final 
performance one iota. 

Construction. The unit shown is as- 
sembled in a 544 x 3 x 5%-in. metal 
utility cabinet. Connecting jack J] is 
optional as the. photoresistor sensor, 
PRI, can be hard-wired into the cir- 
cuit. If you use a jack, note that it must 
be the three-terminal type such as is 
used for stereo connections; the ground 
connection is not used since neither 
PR1 lead is grounded. Do not use an 
ordinary phone or phono jack as they 
will ground onc of the PRI leads. Plug 
P1 must similarly be a matching three- 
terminal stereo type. Either miniature 
or full-size jacks and plugs can be used. 

Power switch S! can be anything 
you care to use—lever, slide, or toggle. 
Jse the least expensive slide switch if 
you're trying to keep the cost down. 

The meter, M1, is a Lafayette Radio 
99.26262 illuminated 0-1 mA S-meter. 
This meter was selected because it has 
built in pilot lamps with 6 and 12-volt 
connections, When |2-volt-connected to 
T1, which ts 6 volts, the pilot lamps are 
dim enough not to affect the sensor and 
bright enough so that you can see the 
pointer in the darkroom. Meter M! 
mounts in a 14%4-in. hole, which can be 
cut with a standard chassis punch (if 
you have the punch). 

Sort Them. The meter scales are 
jammed with numerals that can be con- 
fusing in the darkroom so the best bet 
is to paint out the unwanted “calibra- 
tions” using Liquid Paper or Liquid 
KO-REC-TYPE, products used to correct 
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typewriter errors (available in station- 
ery stores). First, snap the plastic cover 
off the meter. It might feel secure but 
it's not. Grasp the top of the cover and 
force the cover outward and down, 
taking care that when it snaps free the 
pointer isn’t damaged. Next, remove the 
scale by taking out the two small screws 
and sliding the scale out from under 
the pointer. Do not attempt to paint 
the scale while it is mounted in the 
meter as a single drop of the fast-setting 
correction fluid can ruin the meter if it 
gets into the pivot bearing. When re- 
installing the scale, hold the screws with 
a tweezer or long-nose pliers until you 
“catch” the first few threads. When the 
scale is securc, snap the meter’s cover 
into position. (On the unit shown all 
scales and markings other than 0-to-1 
have been painted out, as the 0-to-1 
scale is the most convenient to see 
under dim lighting.) 





The specified meter has five terminals. The two on the bottom row are for the 
meter movement. The top row terminals are for the 12-volt lamp connection. 
The remaining terminal is for a 6-volt lamp connection and is not used. 
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} Nothing is critical so 
don’t crowd the layout. 


Two parallel terminal 
strips provide the tie 
points for the rectifier 


diodes and power supply 


Note that meter M1, power switch 
Si, and jack J1 have been positioned 
on the front panel so as to provide the 
maximum room for the speed control's 
calibrated knob. Use the largest pos- 
sible knob as the greater the calibra- 
tions the easier it is to reset the control 
to a desired paper speed. 

Power transformer Ti can be any 
6.3-volt filament transformer rated 50 
mA or higher. (A 6-volt transformer 
scrounged from a portable cassette re- 
corder will work just fine.} 

Power Filter. If the line voltage in 
your home is known to be reasonably 
constant, assemble the unit as shown in 
the schematic. If your local utility likes 
to bounce the line voltage, or if ap- 
pliances cause your line voltage to vary 
(indicated by dimming lights); install 
zener diode DS across points A and B. 
The zener will provide a regulated 6 
volts, with the slightly lower circuit 
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KNOB 


After the sensor is completed, punch a 
hole in a matching cardboard disc and 
cement the disc over the sensor. The hole 
provides a smaller sensitive area required 
for prints 4 x 5 or smaller. Better results 
with larger prints are also obtained with 
the mask. 
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voltage (6 VDC rather than 9 VDC) 
providing slightly reduced sensitivity. 
Normally, you will not need D5, so 
there’s no need to get it unless you're 
certain you need it. 

In order to get speed control R2 to 
increase sensitivity in the expected 
clockwise direction, its ground terminal 
is Opposite to the usual volume control 
ground. Facing R1’s shaft with its ter- 
minals sticking up, the ground terminal 
is the one on the left. 

Meter M1 has five terminals. The 
one designated “-+-" and the one adja- 
cent to it are the meter terminals. The 
three terminals above the meter termi- 
nals are the pilot lamps. The extreme 
end pilot lamp terminals are the 12- 
volt connections. The center terminal 
is not used for the 12-volt connection. 

The Eye. The only assembly that re- 
quires some care is the sensor. The 
sensor itself is a photoresistor; however, 
the photoresistor doesn't have enough 
heft to maintain its position on the 
easel, so it must be mounted in a sup- 
port that can maintain its position 
without falling over. The sensor as- 
sembly shown consists of PRI cpoxy- 
cemented into a relatively large knob. 
The knob must be plastic—not metal. 
though it can have a metal decorative 
rim—and it’s best if there is a recess on 
the top even if the recess is produced 
by a rim. Remove the set screw and 
drill out the set screw hole with a bit 
approximately 3/16-in. (not critical). 
Then, using a %-in. bit, drill through 
the shaft hole clear through the top of 
the knob. If the shaft hole has a brass 
(or other metal) bushing make certain 
the drill bit removes all the metal. 


It? VAC 


$l 


€1—100-uF, 15-VDC or better, electrolytic 
capacitor 

D1 to 04—1-amp, 50-volt silicon diode 

D5—6-volt, 1-watt zener diode (optional, see 
text) (Radio Shack 276-561 or equiv.) 

i1, 12—meter lamps, part of MJ (see text) 

M—3-circuit jack and plug set (optional, see 
text) 

M1—0-1 mA movement, illuminated S-meter 
(see text) 

PR1—photoresistor (National 4941 or equiv.) 
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Use the largest calibrated knob you can install without interference by other 
panel components. The greater the calibration area on the knob the easier it is to 


preset the paper speed with accuracy. 


Pass the PRI leads through the hole 
in the knob from the tup. Tape it in 
position. Feed a section of linecord or 
speaker wire through the setscrew hole 
and solder the wires to PR1 as close as 
possible to the knob. Trim away the 
excess PRI leads; they should not pro- 
trude below the knob. Remove the 
tape holding PRI, get PR1 as close to 
the center of the knob as possible, and 
then pour in a quantity of fast-setting 
epoxy or liquid plastic from a knob re- 
pair kit or plastic modeling kit, and let 
it set a few minutes until the plastic 
hardens. Keep the level of the epoxy 
or plastic below the top of PRi—use 
less: rather than more. If you can't get 
epoxy or plastic you can use G.E,’'s 
silicon RTV rubber (adhesive, caulk, 
window sealer, etc.); but the RTV rub- 
ber must cure for at least 24 hours, 
Similarly, pack the bottom of the knob 
with epoxy. plastic or rubber. 


R1--150-ohm, 14-watt resistor 

R2—10,000-ohm audio taper potentiometer 

$1—spst switch 

Ti—transformer: 117 volt primary, 6.3 volt at 
50 mA or better secondary 


Mask Down. Now, the surface area 
of the photoresistor is too large for 
small prints—4 x 5 or smaller—and even 
some 8 x 10s. So cut a disc the diameter 
of the knob from shirt cardboard or a 
manila file folder (but not oak-tag) and 
using a standard hand punch (such as 
used in schools) punch a hole in the 
center of the disc. Apply rubber cement 
to the rim of the knob and the inside 
rim of the disc. When the cement is dry 
drop the disc on the knob so the hole 
exposes a small part of the photoresis- 
tors surface. It’s not all that critical; 
the hole doesn't have to be precisely 
over the center of the photoresistor. 
However, the unit is calibrated for a 
punch-size hole and might not work 
properly if the disc is not used, or if 
the hola is a hand made “pinhole.” 
Use the punch. 


Using the Meter. The first step 
(Cantinued on page 66) 


Misc.--large knub for mounting photoresistor, 
case 54% x 3x 5%-in., 5-lug terminal strips 
for mounting components, wire, etc. 


The National 4941 photoresistor is available from the Electronic Hobby Shop, Box 192, Brooklyn, 
NY 11235 for $3.75 postpaid. New York state residents add sales tax; Canadian orders add $2 


for extra postage. No foreign orders, please. 
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radio to learn about receivers is to 

build one! The easiest type of re- 
ceiver to build that will be reasonably 
selective and sensitive is the type that 
grandad built back in the golden days of 
radio—the regenerative receiver. But this 
one has been brought up to date. Instead 
of old-fashioned tubes, this receiver uses 
a field effect transistor (FET) regener- 
ative detector and an integrated circuit 
(IC) for the audio amplifier. 

Our model tunes the broadcast band 
from 550 kHz to 1600 kHz; it provides 
very reliable reception for the beginner. 
The receiver is buflt in a handy metal 
cabinet, runs on two dry cells, and is 
designed for simplified construction 
with perf board mounting of compo- 
nents. The receiver can be used with 
earphones for digging out the broad- 
cast band DX, and it will operate a 
speaker when tuned to strong local 
stations. 

Circuitry. Signals from the antenna 
at J1 are coupled via the antenna trim- 
mer capacitor Cl to the tuned circuit 
L1-C2 and then detected and amplified 
by the gate-leak detector Q1. Some of 
the RF energy is fed back from Q1 to 
L1-C2 via the tickler coil L2, then de- 
tected and re-amplilied again by QI]. 
The amount of RF energy feedback is 
adjusted by the REGEN control, RI, in 
shunt with the tickler coil L2. When 
there is too much feedback, the gate- 
leak detector QI circuit will oscillate, 
an undesirable condition. 


T: BEST way for the newcomer to 
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“beginners field effect integrated circuit broadcast band amplitude modulation 


Detected signals from QI are coupled 
through C7 to the integrated circuit 
and an.plified. The amplification is con- 
trolled by R7, and the audio output is 
coupled to J3 for an external speaker 
(8 to 45 ohms), or earphones. A 3-volt 
battery or DC power supply is con- 
nected to J2 to supply the necessary 
electrical power for the receiver cir- 
cuits. 

Construction. The FET-IC receiver 
is built in a 5%4-in. deep by 3-in. high 
by 5%-in. long metal cabinet. Most of 
the components are installed on a 4%- 
in. by 4'2-in. perf board section. The 
remaining parts are mounted on the 
front and back panels of the cabinet. 
The parts placement is not critical, but 
for best performance follow our com- 
ponent layout and wiring placement. 

The RF coil L] is wound on a 2-in. 
long section of 1%4-in. (outside di- 
ameter) plastic tube. A type of plastic 
tube used for protecting golf clubs— 
obtainable in sporting goods stores—is 
used for our coi! form, But a cardboard 
mailing tube 1%4-in. in diameter can 
also be used. 

Begin construction by tightly wind- 
ing #28 enameled copper wire in a 
single layer over 1'-in. of the coil 








tivity. 


Simple diagram of wavetrap as it is con- 
nected to the receiver. Simple parallel tuned 
circuit provides an extra measure of selec- 
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form. It’s not necessary to count the 
turns, as the coil may have to be modi- 
fied to fit your particular antenna. Con- 
nect the wire ends through holes at 
each end of the coil form and connect 
the wires to two solder lugs mounted at 
one end of the coil form (see photos). 
Set the coil aside. 

Install the front and rear panel com- 
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PARTS LIST FOR BEGINNER'S 
FET-IC BCB RECEIVER 
Jt, J2—screw-type terminal strip 
J3— phone jack 
LI_—RF coil: #28 enamel wire wound 1%4-in. 


R4—12-ohm, ¥2-watt resistor, 5% 
R5.-100,000-ohm, 1%-watt resistor 
R6--10,000-ohm, ¥2-watt resistor 
R7—5,000-ohm audio-taper potentiometer 


Ci—5 to 80-pF trimmer capacitor (see text) 
C2—365-pF variable capacitor 

C3, C4.-470-pF ceramic or mica capacitor 

€5, C7, €8, C11—10-uF, 3-VDC or better elec- 





trolytic capacitor 

C6—100-uF, 3-VDC or better electrolytic ca- 
pacitor 

C9—0.01-uF capacitor 

C10—0.005-uF capacitor hs 

642—220-uF, 3-VDC electrolytic capacitor 

ICt—quad 2-input gate, RTL-type (Motorola 
HEP570 or equiv.) 


ponents as shown in the photos. Capac- 
itor C2 is mounted on two %-in. metal 
spacers on the box bottom and as close 
as possible to the front panel. Mount 
the 44-in. by 4'42-in. perf board on 
the box bottom with a ¥%-in. spacer at 
each corner. 

To Continue. Temporarily position 
the trimmer capacitor, Cl, at the rear 
corner of the perf board (located as 
shown in the photos) and mark and 
drill a Y-in. access hole in the rear 
panel for the Cl adjustment screw. 
Mount the RF coil L1 on the perf 
board near C2 by soldering one of the 
coil lugs to a ground lug installed on 
the nearby corner mounting screw, and 
solder the other coil lug to a push-in 
clip on the perf board. Wind two turns 
of hookup wire around the base of L1 
(in the same direction as the L1 wind- 
ing) and connect the start of the wind- 
ing to the ground tug, and the finish of 
the winding to a push-in clip on the 
perf board. This winding is the tickler 
coil L2, and may have to be adjusted 
for best operation. 

Lay out and wire the perf board com- 
ponents as shown in the photos and 
schematic drawing. In our model, the 
leads of ICI are flattened out and 
soldered to push-in clips for connec- 
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on 1%-in. dia. coil form (see text) * 
12—tickler coil: 2 turns hookup wire wound 
on L1 (see text) 
Q1—FET (Motorola HEP802 or equiv.) 
R1—500-ohm linear-taper potentiometer with 
spst switch 
R2—2.2-megohm, 1/-watt resistor 
R3—240-ohm, ¥2-watt resistor, 5% 





tions to the circuit. Of course, an IC 
socket can be used if mounted on the 
board by soldering its contacts to push- 
in clips. 

Connect the front and rear panel 
components to the perf board circuits 


board and push-in clips, 1%4-in. dia, coil 
form (see text), metal spacers, hookup wire, 
knobs, 3-volt battery or 3-VDC power supply, 
high-impedance earphones or speaker (see 
text), wire, solder, etc. 


as shown in the schematic. Make sure 
that the connecting leads to Cl, LI, 
12, R1, C3 and the “gate” lead of Q1 
are as short and direct as possible. Keep 
these leads up in the air and away from 
all the wiring of IC1. Complete the 





Use perf board and push in clip construction for your receiver. It’s simple and avoids 
the pitfalls of loose components and shorting wires. Solder lugs are bolted to op- 
posite sides of the coil form and then soldered to two push in clips. 


FET RECEIVER 
—a beginner’s economy project 





Alternate method of listening to your radio. 
Although audio power output is low, strong 
local stations produce a reasonable sound. 





Use a short piece of wire to connect one 
terminal of the wave trap to the radio. Clip 
your longwire antenna to the other wave- 
trap terminal and tune out interference. 


wiring of the receiver. Make sure that 
all wiring is fastened so that it will not 
move about, 

Operation. For best reception, an 
outside long wire antenna and a good 
ground (fastened to a cold water pipe) 
are required. The antenna should be as 
long as possible and mounted high up 
in the air. The mail order houses have 
antenna kits available which come com- 
plete with the necessary insulators and 
lead-in wiring. 

Connect the antenna Jead to the ANT 
terminal of J! and connect the ground 
lead to the JI GNb terminal. Connect 

(Continued on page 66) 


Study this picture with its callouts of parts carefully before you begin wiring. 
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ANTIQUE 
RADIOS 


Fig. 6. Here’s a real checkbook-breaker! 

It is one of the very first sets completely 
assembled at the Atwater Kent factory. 
Earlier Atwater Kent radios were sold as 
kits to experimenters. Completely restored, 
this radio looks good enough to play— 


and it does! 


up to get in. I have heard that thou- 
sands attend swap meets every weekend. 

There are also bulletin boards in 
many places where you may put For 
Sale notices at no charge. I have seen 
them in barber shops, drug stores, grain 
elevators, and factories. Here again you 
can reach many people at no cost to 
you. 

Perhaps the most profitable market 
of all is an interior decorator. This sur- 
prises you, doesn’t it? You are about to 
ask, “What do interior decorators want 
with antique radios?” 

If you read the expensive women’s 
magazines or Sunday newspaper sup- 
plements you may have noticed antique 
or old radios in the rooms pictured. As 
you Know, nostalgia is a marketable 
commodity. Everyone remembers the 
good old days. Older citizens remem- 
ber that their parents had certain kinds 
of radios that the whole family would 
gather around every evening to listen 
to. The young people remember visiting 
grandfather and grandmother and seeing 
an old radio in their homes. Many. peo- 
ple are looking for the old radios they 
remember so well. Other people are 
building bars in their basements or rec- 
teation rooms. I have heard of one 
man who has purchased two cathedral 
radios because they fit in with the decor 
of his room. Previously we covered the 
places medium-income people might 
buy your reconditioned radios; we 
must now try to reach the more affluent 
people 

These people rely on the advice given 
them by interior decorators. Jn addi- 
tion most decorators have contracts 
with all the suppliers they work with 
that pay them a commission on their 
purchases for clients. You may have to 
pay an interior decorator a fee for each 
radio he selis for you. Your profit will 
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Fig. 7. This fine example of a one-tube 
homemade radio might be found at an 
auction or a flea market. The unit was 
assembled from mail-ordered parts in 
the early 1920s. 





ig. & This Radiola Model 17 was not in 
terribly good condition when purchased 
at an auction, The dial needed repairing 
and the tubes needed to be replaced. 

It is an early AC model. 


be so much greater selling this way that 
you won't really lose anything. 

Well, I must bring this story to an 
end. I have told you of the profits to 
be made dealing in old radios, I have 
told you where and how to buy radios, 
how and where to buy parts needed 
for the radios, and finally how and 
where to sell them. Properly used this 
information could add $50 to $75.00 
additional to your family’s income for 
each radio. So what are you waiting 
for? ica 








STUDY YOUR WAY 
INTO THE BIG MONEY 
(From page 15) 


and in fact you would not get the set 
with such study programs. You should 
also know that your school probably 
won't ship the TV set, if it is included 
in the course, until you have progressed 
far enough to have paid at least 75 per- 
cent of the cost of the program—in 
which case you are by then abligated 
by contract to pay the full course fee 
whether or not you complete the course. 
So there’s no way you can go “just far 
enough” to grab a TV set and then pull 
out--exeept at a stiff price. 

If you read the promotional literature 
of competing schools carefully, you will 
detect the in-fighting that has developed 
around the TV bit. While one school 
emphasizes that you will get a “com- 
plete’ TV. rather than a stripped down 
version used only for teaching, another 
school proclaims that it doesn’t steap 
to using “hobby” type TV kits, but in- 
stead uses a TV set specially designed 
to aid in the teaching process. So there 
vou have it-the same situation argued 
from two points of view to draw dia- 
metrically opposite conclusions. Tf you 
want the most for your tuition money, 
do your best to find out-in advance of 
signing the contract-- just how thorough- 
ly the TY set building is integrated with 
the teaching of both electronic theory 
and TV troubleshooting. Tf all you do 
is put together a kit without direct cor- 
relation with textbook learning, you gain 
precious liltle practical experience from 
all the work except the ability to plug 
thines tovether and selder A to B in 


follow-the-directions cookbook _ style. 
You don’t need a course in electronics 
to do that; just buy a kit and soldering 
iron. 

We should qualify these comments 
about kit-building when dealing with 
test instruments. Here again you hope 
to learn some theory through the kit 
assembly process; but even if you don’t, 
you are at least putting together instru- 
ments that you will be able to use in 
practical manner to test and trouble- 
shoot electronic equipment. 

Finally, don’t be swayed too much by 
the numbers game sometimes used to 
suggest that ‘our’ course offers more 
fascinating “experiments” than does 
some other school’s course. You will un- 
doubtedly perform 200 or some other 
number of experiments if the school in 
question says so, but not all of the ex- 
periments will involve the use of sophis- 
ticated electronic equipment. Some of 
the experiments will require the use of 
very simple pieces of equipment—a mag- 
net and some iron filings, for example. 


This does not mean that the simpie 
experiments have no purpose; in fact, 
you may be learning very important 
electronic principles through such ex- 
perimentation. All we are doing here is 
to warn you not to get too starry-eyed 
about the presumed truckload of equip- 
ment you must need to do so many 
experiments. , 

Also note that some schools offer the 
use of very expensive, specialized equip- 
ment needed for some types of course 
work. You can use the equipment at the 
school’s laboratories, or have it shipped 
to your home for a week or two, but 
you must return it within the specified 
time and pay all shipping and insurance 
charges. If you can get the same type 
of equipment on loan lacally, you 
should be free to do so. 

How Much Will Your Training Cost? 
The usual magazine advertising used by 
electronic correspondence _—_ schools 
doesn’t even begin to reveal, much less 
describe, the many different types of 
courses that are available. So don't be 
surprised that you can pay anywhere 
from about $100 for a “basic” elec- 
tronics course to as much as $1700 for 
a course that leads to an engineering 
degree as well as a diploma. A course 
that involves the building of a color TV 
set can run anywhere from about, $700 
to $1800. 

These approximate quotes are for 
cash payment of the full tuition at the 
time of enrollment. If you opt for time 
payments, know exactly how much extra 
you will pay in interest—in both actual 
doilars and the mrue annual interest rate 
(which enables you to realistically com- 
pare the time payment offerings of dif- 
ferent schools even if the total course 
fees are substantially different). You 
will probably be required to keep up 


regular monthly payments even if you 
fall behind in your studies. So don’t 
count on slowing down your study pro- 
gram just to avoid putting off a monthly 
payment when you happen to be finan- 
cially strapped. 

If you pay cash on the barrelhead, 
you avoid the additional charges. On 
the other hand, you will lose out on 
savings bank interest you could be carn- 
ing on part of the money. Thus, if you 
have the money to pay cash, figure out 
how much more you would actually pay 
using the time payment plan as com- 
pared to the cash payment, plus lost 
interest. 

If you are a veteran eligible for bene- 
fits under the GI bill, be sure to file the 
necessary applications on time or you 
could lose out on some payments. After 
expiration of ten days following your 
enrollment in a school program (pro- 
vided by a school recognized by the 
Veterans Administration, of course), 
submit a written affirmation of your en- 
roliment with the VA. Don’t assume 
that the school will do this for you. 
The VA will not authorize payment for 
any lessons. you might have completed 
before the filing of the affirmation. The 
VA pays 90 percent of the cost of tui- 
tion. You (not the school) are paid 
quarterly, and the size of each VA 
check is calculated by multiplying the 
number of completed lessons by the cost 
per lesson. This means that you must 
have the money to pay the school on 
time, even though you will gct 90 per- 
cent of it back from VA months later. 

Termination and Refunds. The best 
laid plans can go awry, so know in ad- 
vance what it will cost you to drop out 
of your training program at any point 
along the way. 

You are given a brief initial time 
period in which to examine the first 
package of course material and send it 
back without suffering a monetary 
penalty. Usually this examination period 
is ten days, but it could be as short as 
five days, so check it out. After that the 
amount you are obligated to pay de- 
pends on how much course material 
has been sent to you. A: typical con- 
lition involves the payment of $50 or 
10 percent of the total tuition charge 
‘whichever is the smaller amount) as a 
“registration fee,” if you drop out after 
the initial free examination period but 
before any assignment has been graded 
by the school. If less than a quarter of 

the program is completed, you pay the 
registration fee plus 25 percent of the 
total tuition. If you've completed more 
than 25 percent but less than SO per- 
cent of the program, you pay the regis- 
tration fee plus 50 percent of the tui- 
tion. If you have completed more than 
half of the program when you decide 
to quit, you are obligated to pay the full 
tuition. Also bear in mind that you 


would be obligated to return any unused 
equipment and pay for the insurance 
and shipping charges. 

Be sure to check out the actual con- 
tract conditions specified by the school 
you choose. Also bear in mind that even 
when a school uses a refund plan much 
like this one for most of the offered 
courses, the refund may be substantially 
less if you happen to enroll in one of 
certain “introductory” courses having 
relatively low tuition fees. 

Some schools will give a full refund 
even after you have completed one of 
the courses designed to prepare you for 
an FCC First Class license. If you fail 
to pass the government examination, 
after graduation from the school, you 
may be entitled to a full refund. But 
watch the conditions because they are 
not the same for every school. The time 
in which you can take advantage of the 
refund opportunity may be as short as 
90 days or as long as six months. One 
school insists that you try again, after 
undergoing additional no-charge train- 
ing specified by the school, at a location 
also specified by the school. If you still 


can’t pass the FCC exam, you get the 
refund. 

No Job Guarantees. Aside from the 
just-mentioned warranty concerning the 
acquisition of an FCC license, offered 
by some schools but not all, there is no 
guarantee that you will automatically 
get a well-paying and exciting new job. 
No one could possibly guarantee any- 
thing like that. The only reasonable 
assurance you can expect is that your 
school will prepare you to compete 
effectively for the jobs that, may be 
available in any given location at a 
given time, or prepare you to go out 
and establish your own business with 
adequate technical preparation (you 
would stifl have to acquire management 
and other business skills if you work 
for yourself). : 

Although we will be living in an 
“electronic age” for a very long time, it 
does not follow that job opportunities 
will be equally good in all areas of elec- 
tronic technnology. So you should do 
some thoughtful crystal-balling to de- 
termine where your best opportunities 
might lie about the time you complete 
a correspondence course. For example, 
even if you figure that there already are 
plenty of TV servicemen around, it does 
not follow that there are enough really 
competent servicemen in all localities; 
if you excel in this type of work, you 
will probably find work. And think also 
about the new technologies that are 
opening up. There are expectations, for 
example, that within a few years mil- 
lions of people will be buying movies on 
discs much like phonograph records to 
play them through their TV sets. Some- 
one will have to service all that equip- 
ment. Computers are finding new ap- 
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plications constantly. Many libraries 
now check out books and keep track of 
book inventories with computers. And 
Supermarkets are fast moving to use of 
computerized food checkout systems. 
So perhaps your best opportunities lie 
in electronic fields far different from the 
one you might now imagine. Reading 
course descriptions contained in the 


brochures distributed by correspondence 
schools can be a real eye-opener. 
Better Than a Pen Pal. You'li need 
a friend now and then as you work your 
way through your chosen electronics 
course. You may already have discov- 
ered that one of the most frustrating 
ways to spend your time is to attempt 
carrying on an intelligent conversation 
with someone else’s computer. So even 
if the school of your choice uses com- 
puters to check out the answers on your 
examination papers, be sure that there 
are real, living and breathing human 
being you can turn to for advice when 
you get bogged down on some technical 
problem. You may be asked to send 
your questions to the school by letter; 
however, at least one school has a 
toll-free telephone number you can call 
from anywhere in the U.S. when you 
want a quick answer to a problem. 
One school offers “Saturday Help 
Sessions” at eight or more locations in 
the U.S, which could be very useful if 
you live near enough to take advantage 
of them. Or you may be offered “after 
graduation” classroom training at no 
extra cost. One school allows you to at- 
tend such classes as often as you wish 
over a period of one full month. You of 
course must pay your own transporta- 
tion and living costs if you must travel 
to another town for the extra training. 
In order to attract more students, one 
school offers to pay you ten bucks for 
every “friend” you can talk into taking 
a correspondence course in the same 
school. It's pointed out that if you and 
a friend take a course at the same time, 
you can bounce ideas back and forth to 
clear up technical points and increase 
the fun of learning. There's much to be 
said for this work-with-a-friend idea, 
even if the friend insists on taking a 
course offered by another school. In 
fact, there might even be some advan- 
tages to the different-school approach 
because if school A doesn’t make a par- 
ticular concept crystal clear, school B 
might do better—and vice versa. 
Throughout your training you will be 


filling out periodic examination papers 
to test your learning progress. You will 
do this at home where you can refer to 
your study materials. For this reason, a 
future employer isn’t likely to be too 
impressed by the grades you get on the 
tests, and will want some additional 
proof that you really do know your 
stuff. So if your school provides an op- 
portunity to take a supervised final 
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examination after completion of the 
course, by all means take advantage 
of it if at all possible. Not only do 
you have something more meaningful to 
show a prospective employer but, even 
More importantly, you will have a 
clearer measure of your personal 
achievement. 

Do You Have the Drive? Many stu- 
dents drop out of correspondence train- 
ing programs for many different rea- 
sons. But one of the main causes has to 
be the failure of some students to ob- 
jectively evaluate their own personali- 
ties and drive. You should be enthusias- 
tic and inspired by real hopes of a 
better life; but you should not kid 
yourself, because it will cost you both 
time and money. 

Will you be able to settle down and 
work on a regular daily basis for many 
months to achieve your ends without 
having someone else pressure you con- 
stantly? If the lure of the beer parlor or 
movie theatre is greater than the lure 
of a new profession, save your money. 
If you just aren't sure how you would 
hold ‘up, look around for a school that 
will allow you to transfer to a regular 
classroom program if you find that you 
are weak on self-discipline. Check out 
where the classes are held, and how 
much extra you would have to pay to 
attend them. 

On the other hand, you may be a 
completely different sort of individual. 
Maybe you didn’t make out too well in 
your former schooling because class- 
room work made you restless. It could 
be that if you can choose your own 
working hours, and concentrate on the 
kind of subject that really turns you on, 
you may turn out to be a far better 
student than you ever dreamed possible. 
You might have been completely bored 
and confounded by Byron and Keats 
in your English class, yet be a whiz at 
analyzing the invisible migrations of 
electrons through complex circuits. 

Some individuals learn quickly. 
Others only seem to learn quickly be- 
cause their learning is superficial. But 
it’s the slow learner, even one who none- 
theless learns thoroughly, who can be 
really handicapped in a conventional 
classroom. Given adequate time, he 
may in fact become more competent 
in a given job than a fast learner. 

This is why you should not only con- 
sider the “average” times schools say 
students require to complete various 
courses, but also how much extra time 
you are given if you can't breeze 
through because of difficulties with the 
course, or because wholly unrelated per- 
sonal problems force you to suspend 
study temporarily. 

By the same token you should not be 
held back because some computer isn’t 
in the mood to correct your examina- 
tion paper or send the next lesson on 
time. Find out how promptly the school 


will send back your test papers. It's 
important. If you goof on some con- 
cept covered in lesson ten, you need to 
know this before you get too far into 
the next Iessons because that miscon- 
ception could lead you to further errors. 
Don't be satisfied with a vague promise 
that “Your papers will be graded and 
returned as promptly as possible.” Try 
to ect a more definite normal time 
period—in writing. Hf it should turn out 
that you are forced to terminate the 
study program because of confusion 
caused by some individual in a school 
failing to do his job properly, you 
should be required to pay less than the 
usual penalties. If you intend to become 
a businessman in electronics or any 
other field, now is the time to learn how 
to protect your rights. 

Actually, the intense competition 
among schools for new students makes 
such faxity rather unlikely because satis- 
fied students are the best salesmen for 
the schools. In any case, you should be 
sure to choose a school that has been 
accredited by a reliable accrediting 
agency, Accreditation means simply that 
the agency has examined the way the 
school is operated and has judged it to 
be all that it's represented to be. State 
education boards sometimes provide ac- 
creditation of schools chartered within 
their states. Approval by the Veterans 
Administration is also a good sign. But 
the agency that is usually considered to 
be the top accrediting agency in this 
ficld is the National Home Study Coun- 
cil because the NHSC itself has been 
approved by the U.S. Office of Educa- 
tion. || 


SR RTS TIE 


CB ON A SHOESTRING 
(From page 10) 
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chrome trim and the wood-grain finish— 
pretty, but it doesn't make the old sig- 
nal any louder, does it? 

You get the idea: Start evaluating 
things like clocks, variable sensitivity, 
and other cost-adding features. How 
often will you use a public-address sys- 
tem, for instance? Start scratching these 
features from your list. 

What's Available. Now, Ict’s see what 
you might buy. You could go to Radio 
Shack and buy their TRC-9A rig, 3 
channels and only $59.95. Lafayette 
offers a Micro-66 which has 6 channels 
and costs only $69.95! Yes—look 
through the catalogs—there’s the Royce 
1-SO9A ($64.95), the Midland 13-854 
($69.95), and all of the rest. Many 
manufacturers produce CB rigs for un- 
der $70, and you'll be surprised to see 
that they aren't all bare-bones models: 


most seem to be rather nicely designed 
and several incorporate a few deluxe 
features. 

A Roof-Topper. Now we get to the 
antenna, which you need to radiate your 
signal. If you absolutely must get the 
very last drizzle of signal into a remote 
corner of the county, you will probably 
require an expensive band-blaster run- 
ning several hundred dollars. Want good 
general coverage? Well, don’t overlook 
the old CB standby, the ‘ground plane 
type antenna. There was a time when 
every CB base station used one, and you 
can still get them for about $12.95 and 
it will let you communicate in all direc- 
tions without the need of a rotor to 
turn it, and it will send out your signal 
for about as much distance you would 
need for normal local communications. 
And for mobile communications, save 
money by purchasing any inexpensive 
mobile antenna that catches your fancy. 





Here’s a length of coaxial cable—sharp 
shopping can mean the difference between 
spending 20¢ per foot or only 10¢ per 
foot. Regardless of impressive-sounding 
technical specs, the lower cost cable will 
do a dandy job at any CB installation. 


Mobile antennas are all so well designed 
today that it would be hard to find a 
lemon at any price, even if you went 
looking for one. 

If you've heard that to stretch your 
coverage you must put your base sta- 
tion antenna atop a tower, that is quite 
true. Now, maybe you can get adequate 
coverage with the antenna right on the 
roof of the building and you can avoid 
the whole question—for a base station 
antenna atop the roof (or chimney) of 
even a 2-story frame house will cover 
most suburban communities. A jazzy 
communications tower which will run 
your antenna up 5O feet will probably 
set you back $175 to $350. But here’s 
a suggestion which can save you big 
cash: Check out the prices of tele- 
scoping TV masts. You can get a 50- 
footer for less than $25, and it will 
hold up your ground plane with ease. 
And if you don’t need quite that much 
height, there are all sorts of telescoping 
TV masts of lesser heights for lower 
prices. 








4 
Inexpensive mobile antenna? They're all 

so good it's hard to pick one type above 
the rest. This one has a magnetic base 
which grips to the roof of the car—and 
hangs on well past the national 55-mph 
speed limit. It’s another money saver—it’s 
cheap to buy (about $19, depending on 
manufacturer), can’t be stolen since you 
quickly remove it whenever you park, and 
you won’t have to patch any antenna holes 
in the car when you go to sell it or 

trade it in. 


You may also come to feel that the 
coaxial cable which feeds signals be- 
tween the CB set and antenna is a vital 
link in your ability to effectively com- 
municate, and, in actual fact, it is. Some 
CB operators go to hysterical ends to 
insure that not even the most miniscule 
pinch of signal is lost in the process. 
Towards this end they purchase sophis- 
ticated low-loss cable which sets ’em 
back at least 20¢ per foot—a 50-foot 
run of the stuff costs $10, plus the cost 
of the connector at each end. The 
amount of loss, however, that they 
would have suffered in 50 feet of less 
expensive type RG-58A/U_ coaxial 
cable would have been insignificant to 
the point of being practically unde- 
tectable in their most difficult communi- 
cations. A 50-foot length of RG-58A/U 
cable would cost about $3.70, and the 
two connectors 60¢ each-or you can 
buy the cable with the connectors al- 
ready attached for $6; and since putting 
the connectors onto the cable is a tricky 
soldering job for a novice, it’s an afford- 
able Juxury you might wish to use to 
your advantage. 

The Bottom Line. Now let’s see 
where we stand—a CB rig for about 
$65, a $13 antenna atop a $25 mast, 
connected together with $6 worth of 
cable. Grand total, including a few 


extra dollars for miscellaneous hard- 
ware: about $125 for a complete, ef- 
fective, and versatile CB station—about 
1/10th the cost of going the full route! 
_ Maybe you'd like to think of it as a 
90 percent discount, or a $1200 rebate 
—for certainly you will have effective 
local coverage with this shoestring CB 
station. After all is said and done, what 
more did you really want in the first 
place? 
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AMATEUR RADIO 
(From page 30) 
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suspended from an upper-story window. 

Although the simple dipole antenna 
shown in Fig. | is a single-band affair, 
the 7-MHz version can also be used on 
21 MHz. One simple scheme for multi- 
band operation is shown in Fig. 2. Here 
the upper dipole is cut for operation on 
80 meters and the underslung dipole is 
used for 40 and 15. Other simple an- 
tennas for Novice operation are dis- 
cussed in some of the previously men- 
tioned books. 

In addition to the copper wire for the 
antenna (number 14 or larger hard- 
drawn copper), you will need three 
antenna insulators, a length of 75-ohm 
coaxial transmission line such as RG- 
11/U, and a PL-259 coaxial connector. 
Most of these materials can be pur- 
chased from your local Radio Shack or 
Lafayette Electronics store. 


Setting Up Your Station. When you 
have purchased your receiver and trans- 
mitter, and installed your antenna, the 
only remaining items you need to get 
on the air are a lowpass filter, a tele- 
graph key, a pair of headphones, and 
your license. You probably picked up a 
key and a set of headphones when you 
were working on your code, so the 
only remaining purchase is the lowpass 
filter. 

The lowpass filter is installed between 
the transmitter and the transmission line 
to your antenna (as close to the trans- 
mitter as possible) and provides good. 
insurance against television interference 
(TVI). One of the better filters on the 
market is the Drake TV-100-LP which 
sells for $5.95. The Drake TV-CB-LP, 
while designed for CB use, is also an 
excellent choice and sells for $6.95. 

When you set up your station strive 
for single-switch control when switch- 
ing from receive to transmit. If you 
have to throw more than one switch 
you may forget one in the excitement of 
a contact and find you've been talking 
to yourself. Most receivers have con- 
nections on the rear panel which can be 
wired to the transmit-receive (T-R) 
switch to mute the receiver when you 
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go on the air. Some transmitters include 
a built-in antenna changeover relay, 
but if yours doesn’t, you may want to 
include one in your layout as shown in 
Fig. 3. 

If you are very budget minded, have 
cut out all the frills, and have carefully 
planned your purchases, you can put a 
very presentable Novice station on the 
air for something in the neighborhood 
of $100. If you happen to find a Novice 
who recently graduated to the General 
class, you may be able to buy a com- 
plete Novice setup for something less 
than this, but $100 is about the mini- 
mum if you have to buy everything. 
That's not too bad for today’s inflated 
economy, and if you're like most ama- 
teurs, you'll get more than that much 
enjoyment out of it during the first few 
months of operation. 


DXER’S FIRST SHACK 
(From page 43) 


10003 for $1.35. And, CW's sister pub- 


lication, ELEMENTARY ELECTRONICS 
(also on your news dealer's shelf six 
times a year, or available by subscrip- 
tion from the same address) has a reg- 
ular column, DX Central Reporting, 
and numerous feature articles of inter- 
est to DXers. 

And now that you have your basic 
DX shack in operation, a lot of enjoy- 
able time at your receiver's dials will 
also quickly broaden your DXing know- 
how. 


ELECTRONIC PARTS 
(From page 7) 


tentiometers, mini-pots, trimmers, etc. 
You name it and they have it for pen- 
nies on the dollar. Just as an example, 
you will pay at least $1.75 for a “new” 
SPST mini-switch. You can buy ten 
brand-new SPDT mini-switches for a 
dollar from a surplus dealer. Many of 
the surplus dealers that handle odd-ball 
components also handle surplus manu- 
facturer’s sub-assemblies which can be 
easily stripped for valuable components. 

You can get just about any hobbyist 
and/or experimenter component from 
the general surplus dealers such as Poly- 
Paks. A recent catalog issued by one of 
these dealers listed readout devices of 
all types, IC sockets, timers, relays, 
microphones, mini-motors, complete 
sub-chassis amplifiers, tuners and tape 
decks, fiber optic accessories, calculator 
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keyboards and supplies, and even mini- 
computer chips. 

Even some of the major electronic 
mail order supply houses offer big val- 
ues in outdated, surplus, and oddball 
equipment. For example, Burstein-Ap- 
plebee (known as B-A) not only has a 
“bargain section” in their general cata- 
log, several times a year they put out 
flyers with extra special bargains in 
basic tape transports (such as a car- 
tridge mechanism), meters, relays, 
speakers, CB transceivers, sockets, bells, 
gongs, wire, capacitors, etc. Similarly, 
Lafayette Radio also puts out several 
flyers a year with special bargains in 
experimenter and hobbyist components. 

McGEE is another outfit specializing 
in surplus and over-runs, with particu- 
lar emphasis on speakers. Get on their 
mailing list and you'll get offers for 
speakers which were formerly used in 
very high priced high fidelity equip- 
ment, but you'll now get them for just 
a few dollars. And don’t overlook EDI. 
They handle everything from a full 
stereo system to parts you didn’t be- 
lieve existed anymore. 

For the dyed-in-the-wool experiment- 
er who believes in turning junk into 
gold there’s Fair Radio Sales, which 
specializes in surplus military gear, 
though they often have some excellent 
buys in surplus industrial instrumenta- 
tion such as an audio distortion meter. 
Much of Fair Radio’s military gear can 
be converted to excellent civilian trans- 
mitters and receivers—often all that’s 
needed is a power supply, and there are 
several “surplus conversion manuals” on 
the market. Fair Radio has control box- 
es, transformers, special microphones, 
and just about everything else the mili- 
tary used. Their catalog is another must 
have for the true experimenter. 

Keep Informed. If there’s a com- 
mon thread that runs through “how to 
save money on parts” it’s catalogs, cat- 
alogs. catalogs. Send away for every 
one you can find. Remember, one deal- 
er's list price standard stock is another 
dealer's budget priced surplus. Most 
important, don't be afraid to order only 
what you need; don’t add extras into 
your order just to make up a minimum 
priced order. For example, one of the 
best solid state device supply houses in 
terms of “everything is in stock” has a 
$25 minimum fee. Many hobbyists or- 
der unnecessary items they think they 
might need in the future (not what they 
know they will need) just to make up 
the minimum fee. This is throwing 
money out. Find some other dealer 
with a $1 or $5 minimum fee. Even if 
you must pay a handling charge of, say, 
50¢ or a dollar, on small orders you're 
still way ahead of the game. 

Our final tip on saving money is to 
order via UPS C.O.D. whenever possi- 


ble. Stay away from the charge cards 
and prepayment. Here’s why: A C.O.D. 
fee is under $1. Now consider some 
hard facts. Most of the mail order deal- 
ers and distributors will ship an entire 
order if your prepayment is a few 
cents under; they will send you a note 
asking for the small price differential. 
Some dealers, however, will not trust 
you for a penny. One or two items will 
be indicated as ‘‘out of stock” and you 
will get credit slip for what the com- 
pany now owes you. Firstly, you might 
lose or never have need for the credit 
slip. Secondly, the component that’s 
“out of stock” might be the most impor- 
tant or critical one in the entire project. 
Without it all your expenses might be 
thrown out; or, you might have to ob- 
tain the part locally at a considerably 
higher price. Our experience has been 
that, in general, you get most of what 
is ordered when it’s shipped C.O.D. 

As for charge cards, if the shipment 
gets lost on its way to you the bank 
doesn't want to know from anything; 
you mist pay up. It might take you 
months to get a refund from the in- 
surer, post office, or even the distribu- 
tor. In one instance it took four months 
to trace a lost parcel. Meanwhile, you 
must pay the bank’s charge. If you 
protest that you did not get your equip- 
ment the bank couldn’t care less. Every 
billing cycle (less than one month) they 
will tack on a finance charge which you 
will end up paying. The postage you 
waste on letters to the bank and tele- 
phone costs protesting the interest 
charges will just add to your final bill. 
It is unfortunate that a few distribu- 
tors who cause the insurance and bank 
charge problems are not representative 
of the industry. But you never know 
when you'll get stuck. If you’ve got a 
big order, or one involving many differ- 
ent components and you don’t know 
the exact costs including shipping, it 
pays to have it shipped C.O.D., and 
UPS will be the most convenient (if 
you have UPS delivery in your area). 

Summing Up. We can say that the 
way to save money on parts and proj- 
ects is to take the extra few minutes 
to determine who sells what at the low- 
est possible cost, and then make certain 
you get everything you pay for. B 
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COSTLY TV REPAIRS 
(From page 26) 





ever, if this knob has been pulled out 
too far, or if the ear is broken off, this 
type can be adjusted far from the cor- 
rect frequency. In tube-type TV sets, 
this normally doesn’t do any damage 
unless it's screwed out so far that the 


oscillator stops. If this happens, the 
screen will go dark. If it does, turn the 
set off instantly. You can damage up 
to three expensive tubes by leaving the 
set on in this condition. Turn the hori- 
zontal hold control several turns in the 
opposite direction, and turn the set on 
again. If the screen does not light within 
30-45 seconds, turn it off again fast. 
When this has happened, you'll see a 
great many very thin lines; always turn 
the control toward the point where the 
lines get fewer and thicker. 

Turning a horizontal hold control 
way off frequency, in many solid-state 
sets, can cause damage to quite a few 
transistors. This can happen quite 
rapidly, so always be sure that you do 
have light on the screen; if it goes out, 
turn the set off as fast as possible. 

Here is a final hint for color TV 
sets, especially some of the older types. 
If you have a problem with intermittent 
loss of the color, and you also see some 
horizontal instability, try adjusting the 
horizontal hold control just a little bit. 
If this control is set “right at the edge” 
of its holding range, this can cause the 
color to drop out now and then. You'll 
often see color drop out just a little 
before the picture itself falls out of 
horizontal sync. 

Just the Beginning. So there you are. 
These are the normal reactions of the 
hold controls. If you have trouble, the 
first thing to do is check these to see if 
they are reacting the way they ought to. 
In a great many cases, you'll find that 
this is all that you need. If you can 
readjust the controls, and the set works 
normally, fine! You don’t need to call 
a service technician. However, if you 
can’t get a normal reaction, or make 
the picture stand still by adjusting these 
controls, then it’s time to ask for some 
professional help. You can help the 
technician find the trouble faster by 
telling him exactly how the set is act- 
ing: “Falling out of horizontal sync,” 
“vertical rolling,” and so on. This helps 
him get to the cause of the trouble in 
a little less time. a 
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TUNING THE COPS 
(From page 18) 





When you decide to buy, you'll be 
faced with an initial decision: Shall it 
be a tunable receiver or a crystal-con- 
trolled model? Following close on its 
heels, another decision: Which band or 
bands, VHF and/or UHF, should it be 
capable of tuning? 

A tunable receiver allows you to con- 
tinuously tune from one end of a band 
to the other. It permits you to cover all 


» eae in a particular band and is 
the answer for the fellow who likes to 
randomly tune for whatever may come 
his way. 

A crystal-controlled receiver, on the 
other hand, will bring in signals only on 
certain predetermined channels, nor- 
mally those on which stations in your 
area operate. A crystal-controlled set— 
so-called because the particular fre- 
quencies selected for tuning are con- 
trolled by precision ground pieces of 
quartz crystal—usuafly has provisions 
for a fixed number of crystals: four, 
often eight, and recently in some sets, 
sixteen. 

You determine which frequencies are 
used by police departments in your lo- 
cale, buy crystals for those channels, 
and plug them into the receiver. Instead 
of dialing a desired frequency, you 
switch to the appropriate signal and you 
are right on frequency, ready to moni- 
tor. To tune other channels you must 
buy additional crystals. 

The crystal-controlled design is ideal 
for the monitor who has interest in a 
relatively few local channels and doesn’t 
want to be bothered by tuning a dial 
to hunt for the signals he desires. There 
are compromise designs, however. A 
few models are basically the tunable 
varieties, but they also have provisions 
for a crystal or two for instant reception 
of a favorite channel or channels. 

Scanners. Very popular these days 
are the crystal-controlled “scanner” 
monitoring receivers. Scanners have all 
the benefits of any crystal type model, 
with an additional plus. Instead of hav- 
ing to switch manually from channel to 
channel to find out what's happening, 
they electronically and automatically 
sweep across the four, eight, or sixteen 
pre-selected frequencies. The scan stops 
automatically when it comes to a fre- 
quency on which there is a transmission. 
When the message ends—and that’s the 
way it is with police communications, 
since transmissions are not continuous— 
the scanning automatically resumes un- 
til the next “occupied” channel is en- 
countered. 

The scanner is just the ticket for the 
monitor who is mainly interested in a 
few channels (depending on the model, 
up to 16), one or several police fre- 
quencies, the fire department’s frequen- 
cy, sheriff's department communications 
and the like, without missing any of the 
action. The scanning circuitry makes it 
possible to keep tabs on a series of 
frequencies with the assurance that 
when one of them comes to life, his 
receiver will be locked in on the right 
channel. 

Another device featured on all of 
the more costly VHF/UHF receivers 
is the squelch. In fact, even some of the 
relatively inexpensive monitor receivers 


have this useful feature. A squelch is a 
receiver audio silencing device. The 
speaker is activated only when a trans- 
mission is received. At other times, 
between transmissions, the speaker is 
silent. The switching in and out is auto- 
matic. Thus you hear only the com- 
munications and none of the annoying 
band noise and static in between actual 
communications. 

What Price Reception? Cheapest of 
the VHF/UHF receivers are the tun- 
able variety. For about $30 you should 
be able to buy an oriental import por- 
table with several bands, including AM 
medium wave and probably the VHF 
high band. Better quality models range 
up to about $80. 

There are plenty of tunable models, 
some with one or two of the VHF 
police bands, some with various combi- 
nations of bands including the UHF 
frequencies. There are kits which allow 
you to save money by doing the con- 
struction work yourself. 

There are scanner models with four- 
channel provision for as little as $70, 
though several better known brands 
market four-channel pocket scanners 
for around $120. And 16-crystal scan- 
ners with provisions to monitor fre- 
quencies in both the high and low VHF 
range and UHF and assorted other cir- 
cuitry goodies begin at something over 
$200. 

Many of the available receivers, re- 
gardless of price, come with their own 
built-in telescoping whip antennas, 
which are usually more than adequate 
for local-type reception. However you 
may wish to invest in an antenna you 
can mount outdoors, preferably as high 
as possible. A ground plane antenna, 
designed for use on both the high and 
low VHF ranges can be had for about 
$20; a similar design suitable for the 
UHF and VHF 150-174 MHz frequen- 
cies will cost about half that. 

If you have a tunable receiver you 
can chart your own frequency “road- 
map.” A few nights of listening will 
teach you the frequencies on which you 
can find your local and area police de- 
partments’ communications. And, of 
course, you'll find other types of public 
service transmissions as well: the fire- 
fighters, highway crews, forestry servic- 
es, power and light utility communica- 
tions, railroad communications, radio 
paging stations, and more. 

You may also be interested in ac- 
quiring a listing of those public service 
frequencies used in your area and the 
types of agencies and firms that use 
them: Lists of police and other types of 
stations on VHF/UHF for various 
areas of the United States are available 
from Communications Research Bu- 
reau, P.O. Box 56, Commack, NY 
11725, A stamped, self-addressed en- 
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velope to that address will bring you 
details and prices. 

Getting in on the action of the public 
service VHF/UHF bands is easy .. . 
and better yet, you can do it even if you 
are on a tight budget. So what are you 
waiting for? | 





FET RECEIVER 
(From Page 59) 


‘See 


either a 3-volt DC supply or two 1!2- 
volt dry cells in series to J2. Make sure 
that the positive supply lead is connected 
to the (+) terminal and the negative 
lead is connected to the (—) terminal. 
Plug in a pair of high impedance ear- 
phones (1000 ohms or more) to J3. 
Sct the volume control R7 to maxi- 


mum amplitude position (fully clock- - 


wise), and adjust REGEN contra! R1 to 
mid-range. Tune C2 until you hear a 
station in your earphones: it may be 
received as a “whistle” or beat note. 
This is the undesired condition men- 
tioned before and is caused by the os- 
cillation of the gate leak detector cir- 
cuit of Qi—the result of too much RF 
feedback. Therefore, adjust R! until 
the whistle disappears and the station 
is heard. Retune C2 for best recep- 
tion. Practice will be necessary for 
good results. 

The most sensitive and selective point 
of the R1 adjustment is just below the 
point of oscillation. After tuning in a 
station, use R7 for comfortable audio 
volume; R1 should not be used since it 
reduces selectivity as well as audio 
volume. 

Adjust the antenna trimmer C1 for 
best sensitivity over most of the band. 
This setting may have to be changed 
for best results at the band ends. If 
necessary, the value of Cl may have to 
be changed to a different maximum 
capacity to better match your particular 
antenna length. Also, you may have to 
adjust the position of the L2 tickler 
coil, or add or subtract turns to cover 
the entire band. Do not be afraid to 
experiment with this coil. If you do not 
hear any signals that “whistle,” reverse 
the circuit connections to L2. Also, try 
moving the tickler coil further up LI. 

Speaker operation for personal lis- 
tening can be achieved with strong local 
stations. A 45-ohm speaker (the type 
that is used in intercom systems) is best 
for this receiver. Other lower imped- 
ances down to 8-ohms will result in 
lower audio volume. 

A Modern Wave Trap. The regener- 
ative type of receiver is sensitive, but 
since it only uses one tuned circuit (un- 
like a multi-stage superhet receiver), it 
is subject to overload by strong local 
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radio stations. To overcome this effect 
back in the golden days of radio, 
grandad used a device called a “wave 
trap.” This consisted of a tuned circuit 
in series with the antenna that attenu- 
ated the interfering station's signal and 
allowed weaker signals to be received. 

If there is a strong local station in- 
terfering with your reception, construct 
a duplicate of Li and connect it in 
parallel with a variable capacitor of 
the same value as C2 to serve as a 
wave trap (see drawing and photo). 
Tune the wave trap variable capacitor 
to the same frequency as the interfering 
station. The easy way to do this is to 
first tune your receiver for maximum 
received signal of the interfering sta- 
tion; then tune the wave trap (con- 
nected in series with your antenna lead) 
for minimunt received signal. a 





DARKROOM PRINTING METER 
(From page 56) 





is to select a decent reference 
negative and make a good print using 
a 10, 15, or 20-second exposure. We 
suggest 20 seconds as it will become 
your standard exposure, and will be 
sufficiently long to allow moderate 
dodging. When you are certain you 
have a print exactly the way you want 
it, and without disturbing the enlarger’s 
controls, place the printing meter’s sen- 
sor under the brightest light falling on 
the easel—it produces black (maximum 
shadow) on the final print. Now turn 
on the printing meter and allow about 
five seconds for warm up. Adjust speed 
control R2 so the meter pointer in- 
dicates any meter reading you want to 
use as a reference. [t doesn't matter 
what the reading is as long as you al- 
ways use the same reference for the 
standard exposure time. For example, 
0.2 on the meter scale is a good choice 
because it is well illumjnated by the 
meter lamps. But you might just as 
casily select mid-scale as the reference 
meter reading. It doesn't make any dif- 
ference; just be consistent. 

Once you have adjusted the speed 
control for the reference meter read- 
ing note on a piece of paper or in a 
notebook the dial reading from the 
speed control's calibrated knob. This is 
the reference speed value for the par- 
ticular printing paper. For example, 
let’s say you made the test print on 
Polycontrast using the #2 filter, and 
the speed knob indicates 5.6. Next 
time you want to print using Poly- 
contrast with a #2 filter you simply 
set the speed knob to 5.6, put the sen- 
sor under the darkest shadow area and 
adjust the lens diaphragm for a refer- 





ence meter reading. Everything will be 
set for your standard exposure time. 

Changing Filters. Kodak provides a 
speed rating for all their papers and 


you can easily work out the correct (or 
close) speed control settings without 
making a “perfect” test print for each 
type and grade of paper. For example, 


“Sir, we have a security leak.” 


changing from a #2 to #4 filter usu- 
aly means increasing the exposure by 
a 3.$X factor. If your #2 exposure is 
10 seconds, the #4 exposure will be 
35 seconds—somewhat long. You can, 
however, open up the lens diaphragm 
for a 3.5X light increase (close enough 
value) and adjust the speed control for 
the reference meter reading. The new 
speed control setting is the speed value 
for the #4 filter. You can do this with 
variable contrast filters or numbered 
printing paper. 

While the most pleasing print usual- 
ly has some black, there are times 


when there can be no black, such as 
snow scenes, portraits, etc. You can 
peg the speed control's calibration to 
@ grey corresponding to a skin tone, or 
any other degree of grey you might de- 
sire. The only thing you cannot do is 
calibrate the meter for highlights, since 
the meter might not have enough sen- 
Sitivity for slow papers, and highlights 
can completely fool the meter. 

If desired, you can take a speed con- 
trol calibration reading for each type 
of paper (using your standard nega- 
tive) for both shadow detail and inter- 
mediate grey. This way, you can quick- 
ly set up for typical snapshots, scenics, 
or portraits. 

Keep In Mind. The sensor has a 
slight light memory, so we suggest the 
sensor be turned face down when not 
being used and the power switch be 
turned on and off in the dark, though 
you can keep the darkroom illuminated 
by a safelight with the power switch 


on. : 


ROCK BOTTOM COST 


HIGH 
BAND 
MONITOR 





by Herb Friedman 


Getting bored by the temp-humidity index? Slide an inexpensive weather monitor up or down for some exciting signal hunting! 


erally from $10 to $20, the 

“weather monitor” has been a hot 
gift item for the electronics experiment- 
er, so you probably have one. Tuning 
the weather station frequencies of 
162.40 and/or 162.55 MHz, these 
small, inexpensive radios are supposed 
to keep you up to date on the latest 
weather conditions. But as you’ve prob- 
ably discovered yourself, unless you're 
a boat owner with need for tide and 
sea conditions, you get a more up-to- 
date report from your local news sta- 
tion—AM or FM. 

Also, reception is probably not all 
that great. The recommended receiver 
sensitivity for weather station reception 
is 0.6 uV for a 50-mile range, and 
these inexpensive weather receivers 
can’t get anywhere near this kind of 
sensitivity. 

But there’s no need to let an unused 
weather receiver sit on the shelf. For- 
tunately, very few models use crystal 
control tuning, and they are easily con- 
verted to a police or fire monitor, or 
even a sound channel receiver for the 
higher VHF TV stations. But remem- 
ber, there won’t be any super-sensitiv- 
ity. TV stations might be received some 
30 or 40 miles from the transmitter, 
but you'll have to be within 2 males or 
so of the average police or fire trans- 
mitter to pick them up. If you live near 
an airport you might get coverage of 
the aircraft frequencies above 108 
MHz, but with sharply reduced sensi- 
tivity. 

The weather monitors are generally 
similar in electronic design, though the 
packaging might be anything from a 
cube to a desk-top pen holder. The cir- 
cuits are bare-minimum superhet re- 
ceivers with a local oscillator tuned 
over a limited range by a panel control. 
Generally, there are two panel controls, 
one for volume and one for fine tuning. 
The fine tuning’knob might have cali- 
brations for both weather frequencies, 
or no calibration at all. It doesn’t make 


Bees they’re priced so low, gen- 


any difference as long as the local oscil- 
Jator is tunable. 

To change the weather monitor tun- 
ing range, all you need do is connect a 
small external trimmer capacitor across 
the oscillator tuning capacitor—the fine 
tuning control. The value of capacitor 
will determine which frequencies are 
tuned. Keep in mind that as you tune 
lower in frequency the sensitivity is 
sharply reduced, particularly below 
about 160 MHz. A capacitor with a 
maximum value of 7 pF will get you 
down to the police/fire frequencies. A 
60 pF maximum trimmer will get you 
about to the top of the FM band, but 
tuning will be extremely critical and 
sensitivity will be very low. 

A 60 pF trimmer will also get you 
some of the TV sound carriers above 
162 MHz. How can you receive signals 
above 162 MHz if the tuning range is 
lowered? Simple. The harmonics of the 
local oscillator are used to receive the 
TV stations. For example, if you lower 
the monitor’s oscillator to, say, 100 
MHz, the oscillator’s harmonic output 
is also 200 MHz, and a very weak 300 
MHz. (The monitor’s front end appears 
to pass the frequencies above the de- 
sign-range, 162 MHz, with greater sen- 
sitivity than lower frequencies.) 

Tear It Down. To experiment you 
must first get the circuit out of its 
cabinet. Keep in mind these weather 
monitors are inexpensive and designed 
to be assembled quickly by unskilled 
workers. Don’t go looking for tricky or 
difficult assembly sub-systems. General- 
ly, one or two screws are all that’s 
holding the cabinet together. If neces- 
sary, unsolder the speaker wires, bat- 
tery wires and on-off switch wires, and 
remove the circuit board from the cab- 
inet. Locate the trimmer capacitor used 
for the fine tuning and its two solder 
terminals. Solder a 3-in. length of solid, 
insulated wire to each terminal. 

Check how the board fits the cabinet 
and mark the outside of the cabinet 
nearest the fine tuning. Drill two small 


holes at the mark and then install a 
trimmer capacitor on the cabinet near 
the holes. Or, you don’t have to secure 
the trimmer if you feel you will ex- 
periment with different capacitor values, 
but it will be difficult to tune the sta- 
tions with a “floating” trimmer. You 
can't hand-hold the trimmer because 
the capacitance from your hand will 
affect the tuning adjustments. 

Slip the wires from the fine tuning 
control through the holes you've drilled 
in the cabinet and seat the circuit 
board. Then reassemble the monitor. 

Connect the wires protruding 
through the cabinet to the trimmer 
capacitor using the shortest possible 
leads (cut off the excess). 

That’s the whole bit. Use an insulat- 
ed alignment-type screwdriver to ad- 


. just the trimmer. You'll probably be 


able to tune a few TV stations immedi- 
ately. Tuning police/fire calls or any- 
thing else will be more difficult because 
transmissions in these services are 
short and fast. You can preset the tun- 
ing by using a signal generator or a 
well calibrated grid dip oscillator. 
Remember, this is a fun project. 
Don't hope for more than acceptable 
reception. But then who knows, you 
might be able to tune your favorite TV 
channel and keep track of the program 
while working in your shop. a 





Install a small trimmer on the cabinet at 
a point just outside the internal trimmer. 
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CYCLE AUSTRALIA — 
$6.00 A YEAR 

POST FREE. (6 issues) 

If you’re into motor-cycling, 
you should be into Cycle. 
Great tests of road and 

dirt bikes, racing coverage, 
news and views, historical 
features, all written in an 
informed informal style. 


AUSTRALIAN ANGLER — 
$15.00 A YEAR 

POST FREE. (12 issues) 
Written by fishermen for 
fishermen! Definitely appeals 
to all fishing enthusiasts— 
rock, stream, deep sea and 
game. 


AUSTRALIAN FLYING — 
$6.00 A YEAR 

POST FREE. (6 issues) 
Appeals to light and medium 
aircraft owners, as well 

as all those directly and 
indirectly associated with the 
aircraft industry. 
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Buy them regularly from your bookstall or newsagent or send this coupon 


$6.00 [|] Popular Mech. $11.00 
$6.00 [_] Sport. Shooter $11.00 
$6.00 [_] Aust. Angler $15.00 
aan P/CODE _ (BLOCK LETTERS PLEASE) | 


POPULAR MECHANICS — 
$11.00 A YEAR 

POST FREE. (12 issues) 

For the “do-it-yourself man. 
Deals with hobbies, home 
improvements and main- 
tenance, cars, boating, 
photography, electronics, etc. 


SPORTING SHOOTER — 
$11.00 A YEAR 

POST FREE. (12 issues) 
Caters for range and field 
shooters—rifle, pistol or 
shotgun, Contains information 
en all kinds of firearms, 
ammunition and accessories. 


AUSTRALIAN HOT ROD — 
$6.00 A YEAR 

POST FREE. (6 issues) 

All the news of hot rodding, 
custom cars and drag racing, 
with special articles by 
experts on engine and car 
building and modifying. 


Please send me each issue of 


the magazine marked below. for 12 months. 
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